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OUB NEW ACdiriSITIOir. 

We take much pleasure in announcing that we have 
concluded negotiations with the proprietors of the 
Progress of the World, the publication of which has 
been discontinued with the March issue, as the result 
of which that well known and highly creditable journal 
will henceforth be absorbed by the Scientific Amkri- 
CAN, and the subscribers to the Progress of Ihe World 
will receive the Scikntific American for a period 
equivalent to the balance of the subscriptions still 
due them. 

The Progress of the World was a monthly illustrated 
magazine, summarizing in entertaining description 
the leading current events in the progress of human 
achievements and general history, and it has made no 
promises which it has not amply fulfilled. 

Inasmuch as the Progress of the World worked on 
somewhat similar lines to this journal, our newly 
adopted subscribers will find in the weekly pages of the 
Scientific American an enlarged treatment of a fa- 
miliar class of subjects. 



crease in her industries have led the manufacturers of 
other countries to fear that they could not hold their 
own in competition, and to regard a Japanese control 
of certain markets as inevitable. We tliink, however, 
that the danger is very remote, for the reason that tlie 
very labor troubles of which we have spoken above 
will act as a controlling and leveling influence, by 
V)ringing about an increase in the pay of the Japanese 
workman. The higher wages of the artisan will cause 
hiiu to acquire more expensive tastes than he had 
in his country life, and with this will come new ideas 
of his own rightful share in the profits of the manufac- 
tured article. The competition among employers to 
secure labor will also favor a rise in the scale of 
wages ; and as even the ingenuity of the Japanese 
people cannot hope to compensate for this by propor- 
tionate improvements in machinery and methods of 
manufacture, it is certain that the total cost of manu- 
facture must in the future increase in Japan. 
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THE LAEOB QUESTION IN JAPAN. 

Like causes are producing like results in Japan, and 
the remarkable industrial development of the country 
is bringing in its train those very same industrial 
troubles which have harassed or are still perplexing the 
older civilizations of the West. If recent labor troubles 
are an indication, it looks as though the apparent pros- 
perity of Japan was not as healthy as it might be, and 
that it was based very largely on the poverty and 
misery of the wage earners. 

Various writers upon Japan have familiarized us with 
the condition of the Japanese lower classes, especially 
of those which are engaged in agricultural pursuits. 
These descriptions have shown that though the peasant 
is poor, he has few wants and less cares, and lives a free 
and happy life. The coming of the mill and the factory 
has brought confinement, monotonous toil, long hours, 
and no adequate increase in the pitiful wages which are 
everywhere paid in Japan. The toilers have felt all the 
burdens of an industrial age without its rewards, a.nd 
the result has been that the factory owners are having 
great difficulty in securing operatives to keep their ma- 
chinery going on full time. So serious has the question 
become that recruiting agents are being sent out into 
the agricultural districts ; and these, be it said, are 
meeting with very slight success. They find that the 
Japanese parents, who as a class have a more than 
average love for their children, prefer to keep them in 
the positive poverty of country life, with its cheerful 
and healthy surroundings, rather than let them go to 
the doubtful advantages of factory life. 

That human nature is a constant factor in all parts 
of the world is shown by the fact that employers of fac- 
tory labor in Japan have already formed combinations, 
with a view to protecting their own interests by 
keeping wages at their present low figure. A signifi- 
cant instance of the persistency with which these 
unions carry out their plans is recorded in the case of 
a certain factory which declined to join the union 
and endeavored to give its employes more liberal treat- 
ment. The result has been that it was immediately 
boycotted by all the members of the union, every 
obstruction was thrown in the way of its ordinary trans- 
action of business, and a systematic attempt was made 
to prevent its obtaining employes. Tliereupon the 
progressive firm employed agents on a commission, who 
were to induce girls from other factories to enter its 
service. Forthwith the union informed the pur- 
chasers of their own goods that no more sales would be 
made to them unless they gave up all dealings with 
this particular firm. The warning, however, has not 
affected their trade — a fact which proves that public 
sentiment is opposed to the methods of the union. 

According to the report made by Mr. Robert P. Porter, 
superintendent of the eleventh census of the United 
States, to the National Association of Manufacturers, 
the wages paid in the various Japanese industries are 
invariably low. It seems that the highest wages are 
paid to tailors who make European garments, these re- 
ceiving 24'6 cents (gold) per day. The ordinary pay for 
tailors is 14 '2 cents per day. Other wages are as follows : 
Stonecutters, 18'2 cents; printers, 13 3 cents; typeset- 
ters, 14 cents; porcelain makers, 14'9 cents; blacksmiths, 
15'5 cents; and dyers receive 12"7 cents per day. 

These wages were low enough, one would think; but 
when we come to study the agricultural industry, the 
case is more pitiful yet. Male farm hands get at most 
9'5 cents per day; female farm hands, 6 cents; and day 
laborers, llcsnts. These, we are told, are maximum fig- 
ures ! The minimum figures are from 2% to 7 cents a day 
less, female farm hands sometimes receiving only 3 '5 
cents per day; female silk growers, 4 4 cents; day 
laborers, 7 '3 cents; printers, 7 '7 cents; and typesetters, 
7'6 cents. 

With these wages prevailing in the labor market, it 
is easily understood how Japan can compete success- 
fully with the older countries in the production of cer- 
tain manufactured products, and that she can do so is 
shown by the fact that the value of its exports in- 
creased from 115,553,472, in 1868, to $136,112,177 in 1895. 
The low wages of Japanese labor and the rapid in- 



THE AMEBICAN ASSOCIATION FOB THE ADVANCEMENT 
OF SCIENCE. 

SPECIAL MEETING OF THE COUNCIL. 

BY WILLIAM H. HALE. 

An important meeting of the Council of the Ameri- 
can Association for the Advancement of Science was 
held on April 21 at the Smithsonian Institution, at 
Washington, pursuant to a call by the late president. 
Prof. E. D, Cope, dated March 31, only twelve days 
before his death. 

Such an event is unprecedented in the history of the 
association ; in fact, no other president has ever died 
during his term of office. The succession to the office, 
under the constitution, devolves upon the senior vice- 
president, who is Prof. Theodore Gill, of Washington, 
vice-president for the section of zoology. Prof. Gill 
has been a member of the association since 1868. 

The permanent secretary, Prof. F. W. Putnam, called 
the council to order and stated the constitutional pro- 
vision under which Prof. Gill was authorized to pre- 
side. The latter then took the chair. As it appeared 
that the president just deceased had not prepared his 
annual message for the approaching Detroit meeting, a 
vote of the council was passed, requesting Prof. Gill to 
deliver the annual address, in the form of an obituary 
of President Cope, which he undertook to do. 

Owing to the importance of the approaching meet- 
ing, the council was very fully attended, some twenty 
members having been present, including the president 
elect. Prof. Wolcott Gibbs, who is also president of the 
National Academy of Sciences, then in session at 
Washington. Secretary Putnam read letters from Sir 
Vernon Harcourt, inviting members of the American 
Association to attend the Toronto meeting of the 
British Association on the same terms as the latter, 
viz., on payment of $5 dues ; while the officers of the 
Detroit meeting of the American Association for the 
Advancement of Science will be made honorary mem- 
bers of the Toronto meeting of the British Association 
for the Advancement of Science. It will be remem- 
bered that the American Association meets at Detroit 
on Monday, August 9, and the British Association at 
Toronto, Wednesday, August 18. 

Secretary Putnam was authorized to thank the 
British Association for their courtesy in extending the 
privileges of the meeting to the American Association, 
and also was requested to call the attention of the 
British Association to our constitutional provision 
which entitles all members of foreign scientific socie- 
ties to honorary membership at our meetings without 
payment of dues, and to invite them to attend. 

It was stated that several members would reach this 
country in season to attend our meeting, while the 
great majority would barely arrive in time for their 
own meeting at Toronto, stopping over at Montreal on 
Tuesday, where they would be guests of the city. 

Prof. Nichols, on behalf of the section of physics, 
requested permission of the council to enroll visiting 
physicists as honorary vice-presidents of that section, 
which suggestion Prof. Atkinson proposed to .super- 
sede by making them honorary members of the sec- 
tional committee ; but as both ai-rangements were 
found to be unconstitutional, it was finally voted to 
invite foreign guests to register as lionorary nieiiibers 
of the several sections in which they were specially 
interested. 

Death has made unusual havoc in the council since 
the meeting at Buffalo. Besides President Cope, B. A. 
Gould, one of the past presidents, an* an auditoi- of the 
a,ssociation, and G. Brown (Joode, president elect ot 
the section of zoology, have passed away. S. C. 
Chandler was elected auditor atid L. O. Howard 
was nominated as president of the zoological section, 
to be elected at the general session of the association 
at Detroit. Ten persons were elected to membership. 
Secretary Putnam, who has recentlj' visited Detroit, 
reported extremely satisfactory progress in arrange- 
ments for the meeting ; the facilities for physical com- 
fort and convenience surpassing those of any preceding 
meeting. The hotel headquarters will be at the large 
new hotel, the Cadillac, with reduced rates to members. 
The general headquarters, and all the general and sec- 
tional meetings and lectures, will be at the fine new 
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high school, which has section rooms suflHciently numer- 
ous to accommodate two dozen sections if required, 
instead of the nine sections actually existing. There is 
also a large hall, capable of seating 2,500 persons, in 
which Prof. Putnam lectured during his visit to the city. 
Prof. Putnam made the suggestion to the local com- 
mittee that the usual excursion shall this year take the 
form of a trip by lake after the close of the meeting, 
leaving Detroit on Saturday morning for Buffalo and 
Niagara Falls, and reaching Toronto on the day before 
the meeting of the British Association— an arrange- 
ment which will probably be made, though one mem- 
ber of the council suggested instead a trip to the Sault 
Ste. Marie with return to Toronto via Canadian Railway. 



THE HEAVENS FOB MAY. 

BY WILLIAM R. BROOKS, M.A., P.R.A.S. 

THE SUN. 

The sun's right ascension on May 1 is 2 h. 36 m. 37 s., 
and its declination north 15 deg. 18 m. 24 s. 

On the last day of the month its right ascension is 
4 h. 35 m. 19 s., and its declination north 22 deg. 1 m. 
38 s. 

MBRCURY. 

Mercury is evening star during the early part of the 
month. Having passed its greatest elongation east 
on April 28, it may be picked up during the first week 
of May in the western sky, just as soon as it is dusk. 
On May 21 it comes into inferior conjunction with the 
sun, or on a line between the earth and the sun, and 
changes from evening to morning star. 

On May 10 Mercury is apparently stationary. On 
May 10, at ten o'clock, it is at the place of its ascend- 
ing node, and on May 26 it is in aphelion. 

On May 8, at 11 h. 26 m.. Mercury is in conjunction 
with the moon, when Mercury will be 2 deg. 6 m. south 
of the moon. 

It will be again in conjunction with the moon on 
May 30, at 7 h. 2 m., when Mercury will be 8 deg. 27 
m. south of the moon. 

VBFUS. 

Venus, after its long and splendid reign as evening 
star, came into inferior conjunction with the sun on 
April 28, and is now morning star. Very rapidly will 
It sweep outward from the sun's blinding rays, and 
after the middle of May will be a glorious object in the 
eastern morning sky. 

On May 17 Venus is apparently stationary, that is, 
its orbital motion is in the line of sight, and at this 
time away from the earth. On May 21 it is at its de- 
scending node. 

On May 1, at 6 h. 20 m., Venus is in conjunction 
with the moon. This is quite a close conjunction, 
Venus being only 22 minutes of arc south of the 
moon. Venus is again in conjunction with the moon 
on May 28, at 6 h. 6 m., when Venus will be 6 deg. 32 
m. south of the moon. 

On the first of the month, Venus, having just passed 
inferior conjunction, rises only a few minutes before 
the sun, and reaches the meridian at 11 h. 30 m. A. M. 
On the last of the month it rises at 2 h. 50 m.; and 
crosses the meridian at 9 h. 25 m. A. M. 

The right ascension of Venus at the middle of the 
month is 1 h. 52 m. 47 s. ; and its declination north 12 
deg. 45 m. 40 s. 

MARS. 

Mars is evening star, well up in the western sky at 
dusk, but at such a great distance from the earth as to 
rob it of much of its interest as a telescopic object. It 
is well, however, to be able to identify it among the 
starry hosts. Mars is on the border line between Cancer 
and Gemini, and moving slowly into the first named 
constellation. 

On May 25, at 7 A. M., there will be a very close con- 
junction of Mars and the star Eta in Cancer. 

While the exact conjunction may not be seen, the two 
objects will be very near to each other on the evenings 
preceding and following the conjunction. 

On May 21 Mars is in aphelion. 

On May 7, at 4 h. 35 m. in the afternoon. Mars will be 
in conjunction with the moon, when Mars will be only 
22 minutes of arc north of the moon — a distance ten 
minutes of arc less than the moon's diameter. 

On the first of the month Mars crosses the meridian 
4 h. 50 m. P. M., and sets about 20 minutes after mid- 
night. On the last of the month it crosses the merid- 
ian at 4 h. P. M. and sets at a quarter past eleven. 

The right ascension of Mars on the fifteenth of the 
month is 8 h. 3 m. 7 s. ; and its declination north 22 deg. 
6 m. 14 s. 

JUPITER. 

Jupiter is evening star, and in excellent position for 
observation in the early evening hours. Good tele- 
scopic work can be done on Jupiter in bright twilight, 
the belts often showing with wonderful distinctness at 
such a time. 

Jupiter is apparently almost stationary two degrees 
east of Regulus, in the constellation Leo, during the 
first half of May. 

On May 21 Jupiter is in quadrature with the sun, 
or ninety degrees east thereof. 

On May 10 Jupiter is in conjunction with the moon. 



at 2 h. 42 m. P. M., when Jupiter will be 3 deg. 20 m. 
north of the moon. 

The following are some of the interesting phenomena 
of the satellites : 

On the evening of May 4, at 10 h. 26 m., the I satel- 
lite will enter upon the disk of the planet in transit. 
At 11 h. 39 m. the shadow of satellite I will ingress. 
At 12 h. 45 m. the satellite I will pass off .the disk. On 
May 9, at 8 h. 21 m. P. M., satellite II will disappear in 
occultation. 

On the evening of May 12, at 7 h. 45 m., the shadow 
of satellite III will enter in transit. At 9 h. 27 m. the 
I satellite will disappear in occultation. At 11 h. 33 m. 
the shadow of satellite III will leave the disk. 

On May 20, at 8 h. 41 m. P. M., satellite I will enter 
in transit. At 9 h. 58 m. the shadow of satellite I will 
enter in transit. At 11 h. ni. satellite I will pass off 
the disk, and at 12 h. 17 m. the shadow of satellite I 
will egress. 

On the first of the month Jupiter is on the meridian 
at 7 h. 30 m. P. M., and sets at 2 h. 18 m. A. M. 

On the last of the month it crosses the meridian at 
5 h. 39 m. P. M., and sets about 20 minutes after mid- 
night. 

The right ascension of Jupiter on May 15 is 10 h. 
13 m. 10 s. and its declination north 12 deg. 19 m. 6 s. 

SATURN". 

Saturn is morning star during the first half of the 
month, but comes in-to opposition with the sun on May 
17, when it changes to evening star. It is in conjunc- 
tion with the moon on May 16 at 1 h. 54 m., when Sat- 
urn will be 7 deg. 11 m. north of the moon. 

Saturn rises on the 1st of the month at 8 h. 10 m. 
P. M. On the last of the month it is on the meridian 
at 11 P. M. and sets at 4 A. M. 

URANUS AND NEPTUNE. 

Uranus comes into opposition with the sun on May 
17, at 1 o'clock, only 11 hours previous to Saturn. It 
rises then at sunset, and its place in the heavens for 
that date is right ascension, 15 h. 39 m. 7 s. ; declina- 
tion south, 19 deg. 16 m. 39 s. It is in the head of 
Scorpio. 

Neptune is low down in the western evening sky, 
and too near the sun for observation. 

Smith Observatory, Geneva, N. Y., April 19, 1897. 



face along a meridian of forty-five degrees east of Green- 
wich. This negative evidence as to any apsidal motion 
seems to be of extreme importance in its bearing on 
the theory of the earth's rotation. 

A demonstration was then presented of the fact that 
since 1890 the circular 428-day motion has been dimin- 
ishing its radius, in conformity to the requirements of 
the numerical theory derived from the observations 
from 1825 to 1890. 

In addition to the above, a discussion of 718 observa- 
tions of the pole star, made with the Pulkowa vertical 
circle between 1882 and 1891, was given. This series is 
especially interesting and important, in that it covers 
an. interval during which we have very little other in- 
formation, of an extended character, as to the variations 
of latitude. A comparison of the curves of observation 
and theory, prepared for this decade, exhibited a most 
striking accordance, and apparently leaves no possible 
doubt that Nyren's inference (that his observations do 
not betray evidence of the existence of the annual com- 
ponent of the polar motion) is erroneous, and attributa- 
ble to illogical methods in drawing his conclusions. 



ON THE VARIATION OF LATITUDE.* 

BY 8. C. CHANDLER. 

At the autumn meeting of the National Academy in 
1894, which was the last occasion upon which I asked 
for its attention to this subject, I presented the nu- 
merical theory of the motion of the pole synthetically 
derived from the observations from the beginning of 
the history of the astronomy of precision up to that 
time, in its complete development, exactly as it stands 
to-day. Since then I have been interested to compare 
it with the various series of observations, as they have 
been published from time to time, not only for the 
purpose of verification or improvement of the numeri- 
cal values of the various constants, but also to detect any 
additional characteristics which these later data might 
make apparent. These additional investigations have 
individually been neither extensive nor important 
enough to call for separate publication, since their 
general result has been nearly a satisfactory confirma- 
tion of the previous deductions as to the nature of the 
laws of these motions, without furnishing material im- 
provement of the numerical elements. But sufficient 
material has thus been gradually accumulating to 
make the present communication of some interest. 

The new material to be here utilized consists of the 
various series of observations by Tallcott's method up 
to the middle of 1896, as far as published, at the follow- 
ing European stations, named in order of longitude : 
Kasan, Vienna, Prague, Berlin, Potsdam, Carlsruhe 
and Strasburg. In America we have Doolittle's series 
at Bethlehem, which was brought to an end in the 
summer of 1895. He is now carrying forward a new 
series at Philadelphia, of which we may hope soon to 
see the results. Of the series at Columbia University, by 
Rees, Jacoby and Davis, begun in the spring of 1893 
and still current, there have come into my hands within 
a few days the results for the first fourteen months, so 
that I have assumed the privilege of incorporating 
them in this investigation. 

The curves of latitude variation from these various 
series are here shown (exhibiting several charts) and 
compared with the known numerical theory. This 
shows a concordance and fidelity of representation 
which is in every way satisfactory, the difference be- 
tween computation and observation being practically 
within the range of the uncertainty of errors of obser- 
vation. 

A determination of the elements of the ellipse of the 
annual component of the polar motion was then pre- 
sented, made from the new observations independently 
of the older ones previously used. The resulting ele- 
ments are practically identical, as to form, size and po- 
sition. This seems to show that the axis of this elon- 
gated vibratory motion is stationary on the earth's sur- 

* Abstract of a paper read before the National Academy of Sciences, at 
WaBiiington, April 21. 



CLEANING HABDWOOB FLOOBS. 

People who are interested in cleaning off hardwood 
floors may be glad of some hints on the subject from 
the practical little journal called the Bautechnische 
Zeitschrift, which the American Architect translates as 
follows : Where oil colors or varnishes are to be removed 
from the surface of floors or furniture, it is usual to 
treat them with soda. As a rule, a solution of ordinary 
washing soda is employed, and applied cold. This in 
time accomplishes its task, but its action is slow, and 
not very efficient. A far better way is to use caustic 
soda, which can be bought in iron cans, and use the so- 
lution hot. With a hot lye of this sort oil color can be 
removed in a few minutes, and varnishes nearly as ra- 
pidly. 

As the solution attacks the skin, it should be ap- 
plied with a cotton or hemp swab. A bristle brush is 
useless for the purpose, as the bristles dissolve almost 
immediately in the lye, leaving nothing but the handle 
of the brush, while cotton or hemp are not affected. 
When the wood is clean, it should be well washed with 
water. The strong soda lye darkens the color of oak, 
but, if this is objectionable, it can easily be corrected 
by brushing the wood over with dilute muriatic acid, 
washing it thoroughly as soon as the color is satisfac- 
tory, and finishing with a weak solution of soda, to neu- 
tralize the last traces of acid. In applying the acid, 
neither cotton nor hemp can be used, as they are quickly 
destroyed, but bristle brushes are not affected unless 
they are bound with iron. 

In general, care should be taken never to use mu- 
riatic acid in roonis or workshops where iron tools are 
lying about, as the vapor, even from dilute acid, is 
quickly diffused through the rooms, and attacks all 
iron or steel that it can reach. The best way is to make 
all acid applications in the open air. It is hardly ne- 
cessary to say tiiat cotton or linen clothes should be 
worn in using the soda lye, as a drop of lye, falling on 
woolen cloth, immediately makes a hole. 



HOBSELESS CABBIAGES AT THE BRUSSELS EXPOSITION. 

It is especially desirable that all forms of automotors 
manufactured in the United States be exhibited at the 
International Exposition at Brussels next summer. Not 
only is the Belgian far behind us in this line of inven- 
tion, but the " horseless carriage " has a great attrac- 
tion for him, and even his Majesty King Leopold II has 
expressed a special interest in them, and, unless the 
American section contains such a display, it will be a 
great disapiiointment to many and a falling short of 
what is expected of American ingenuity. The streets 
and roads of Belgium are especially adapted to this 
method of locomotion, and an exhibit would not only 
attract a great deal of attention, but could hardly fail 
to be a success from a commercial point of view. De- 
tails in regard to the exposition and the steps to be 
taken in making an exhibit can be obtained by address- 
ing the Commissioner General, Prof. J. H. Gore, the 
Columbian University, Washington, D. C. 



BATS AND MUSIC. 
On more than one occasion I have drawn attention 
in these pages to the influence of man's civilization on 
wild animals. For the past month I have noticed that 
a common species of the small bat, probably the pipis- 
telle, which frequents the towns in southern France, 
congregates in the evenings about those cafSs where it 
is the custom to have outdoor music. This does not 
seem to apply to any particular town, as they are to 
be seen flitting about in the crowded streets among all 
the traffic in Marseilles, Cannes, Nice, and Monte Carlo. 
So tame are some individuals that they hawk about 
for flies under the awning which covers the chairs 
placed on the footpaths. It may be said they come for 
the flies attracted by the electric lights, but the bats 
are far more numerous near those eaf6s where there is 
music than around the ordinary arc lights in streets or 
before shops. The inference appears to be that they 
find pleasure in the presence of music. — John T. Car- 
rington (Beaulieu, Alpes Maritimes), in Science Gossip. 
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A WINDOW SHADE CASING. 

The illustration represents a simple, durable, and in- 
expensive casing, which may be readily applied to and 
supported by the ordinary window shade, to protect it 
from dust, and also to clean the fabric of the shade when 
the latter is rolled up into the casing. 

The improvement has been patented by Charles F. 
Kraemer (P. O. box 128), College Point, L. I., N. Y. On 
the ends of the casing are fitted to slide heads to 
lengthen or shorten the device according to the width 
of the shade, one head having a rectangular opening 
for a fixed trunnion of the shade roller, and the other 
head having a central aperture for a revolving trun- 
nion. The heads are so adjusted lengthwise on the cas- 
ing that the ends of the trunnions project the desired 
distance to properly engage the bearings in the usual 
manner, the shade roller being of the ordinary spring- 
roller type. Into the longitudinal slot on the under 
side of the casing, through which the shade extends, are 
projected strips of felt or similar material, adapted to 
engage the webbing of the shade and wipe it as it is 
unwound from or rewound upon its roller, thus keep- 
ing the shade clean and preventing any dust from pass- 
ing through the slot to the inside of the casing. The 
casing is wholly supported by and carried on the 
shade itself, and the shade with its casing may be 
readily removed and replaced as desired. 



A NEW ELECTRIC LAMP. 

If the bicyclist is not supplied with every conceiva- 
ble accessory that can minister to his convenience when 
on the road, it will not be for want of diligence and in- 
genuity on the part of the inventor. In the accompa- 
nying illustrations are shown two views of "The 
Chloride Electric Light,'" in which it is sought to avoid 
such defects as the various oil and gas bicycle lamps 
may be liable to, by making use of electricity. The 
external appearance of the lamp is certainly in its 
favor. It is moulded on simple lines and is free from 
any excess of moulding or embossing which would 
catch the dust and render the lamp difficult to clean. 
The body of the lamp, which is formed of a light, tough 
insulating material, is divided internally by a vertical 
diaphragm which forms two separate cells. 

Projecting from the floor of each cell are two termi- 
nals. At the top of the diaphragm and resting on an 
offset turned in the walls of the lamp is a rubber disk, 
above which is a false cover, which is pressed down 
tightly upon the disk when the outer cover seen in the 
engraving is screwed down in place. The silvered re- 
flector, into the base of which is screw ed a small incan- 
descent bulb, is readily accessible for cleaning, the glass 
with its cap being pressed on and then locked by giv- 
ing it a slight turn to the right. Accompanying earjh 
lamp are several sets of plates that ha,ve been charged 



with electricity ; two plates and two zinc elements 
being placed in the lamp, in conjunction with a small 
amount of " electric salt," give a current sufficiently 
strong to light the lamp so as to throw a light forty to 
sixty feet. 

The electricity in the plates will be exhausted only as 
the light is used. When the lamp is not in use, the 
light can be extinguished by changing the location of 





KRAEMER'S SHADE PROTECTING CASING. 

the small switch shown in the front of the lamp. The 
capacity of the plates for about two hours' use in the 
evening is, for a good light, twelve to fourteen hours. 
Where the light is burned continuously the plates have 
a capacity of about ten hours. When entirely ex- 
hausted the plates can be removed and new ones sub- 
stituted, the old ones being reserved and sent back to 
the agent or manufacturer of the lamp, and recharged. 
The plates can be recharged indefinitely, and are not 
affected by climatic conditions. 

When the lamp is to be used, as much "salt" as will 
fill a small measure which is furnished with the lamp is 
placed in each cell, and sufficient water is added to 
cover the battery plates. The rubber disk and the 
false cover before mentioned are put in place; the outer 
cover is screwed down until a watertight joint is se- 
cured, and the lamp is then ready for use. The cur- 
rent is controlled by the small switch seen below the 
reflector, the switch being placed on the upper point, 
as shown in Fig. 2, when the lamp is first charged, and 
moved to the lower point in about three hours' time, or 
when the plates become somewhat exhausted. At the 
end of the ride the contents are poured 
out of the lamp, and the zinc elements 
are carefully washed in water. 

For use on the bicycle, the lamp is 
provided with a thumb screw clamp 
shown in Fig. 1. 

The Electric Portable Lamp Com- 
pany, of Elmira, N. Y., also makes a 
lamp of this kind for the use of miners. 
This lamp is provided with a screw 
button by which it can be fastened 
snugly against a plate attached to a 
stout leather belt and carried around 
the waist. A steel bracket is also pro- 
vided which enables the lamp to be 
carried in one's hand or hung up in 
the mine. (See Fig. 2.) 

In addition to the uses above men- 
tioned, the lamp is adapted for car- 
riages, and may be carried by police- 
men, night watchmen, etc. 



Fig. l.-NEW ELECTRIC BICYCLE LAMP. 




Fig. 2.-ELECTRIC LAMP FOR THE USE OF MINERS. 



Tlie Log of the Mayflower. 

The manuscript log of the May- 
flower has been awarded to the United 
States at a sitting of the Court of 
London. 

The court was held in St. Paul's 
Cathedral and was presided over by 
the chancellor of the Diocese of Lon- 
don. A petition was presented by Mr. 
Bayard, Ambassador to the Court of 
St. James, for an order directing that 
the log of the Mayflower, which was 
then in the library of Fulham Palace, 
be transferred to the custody of the 
United States as one of the earliest 
records of their national history. Mr. 
Statham, who appeared in support of 
the petition, said that the manuscript 
in question contained an inscription 
which showed that it belonged to the 
New England library. It contained, he 
said, valuable information in regard to 
the original settlers of the New Eng- 
land States to the end of the first 
twenty-eight years of the colony. It is 
believed the book was taken to England 



before the revolutionary war by Hutchinson, Governor 
of Massachusetts, who collected historical material. The 
original manuscript book was produced in court and 
handed to the chancellor of London. The secretary to 
the Bishop of London said that his lordship concorded 
in the petition. The chancellor of London then cited a 
precedent and adjudged the book to the custody of 
the United States, on condition that a notarial copy be 
left on the register of the court. Photographic repro- 
ductions of the book will be made and deposited at 
Fulham Palace. 



THE "NEW IDEA" RAIN WATER FILTER. 
The accompanying illustration represents a filter 
adapted to be attached to a building in connection 
with the rain spout or gutter, the, figures showing the 
filter-in perspective and sectional views. The improve- 
ment has been patented by Nathan H. Long, and is 
being introduced by the " New Idea" Filter Company, 
Muncie, Ind. The back of the main portion of the 
filter, adapted to rest against the side of the house, has 
side flanges, in each of which is a slot to receive a screw 
in attaching the fllter to a building, and in the front 
upper portion of the filter is removably held a water 
filtering and dirt discharging shoe, retained in posi- 
tion by a flange extending forward from the hood and 
another flange at its front edge. The upper, rear por- 
tion of the shoe serves as a dam in connection with a 
hinged flap or shutter, the hinged shutter raising suf- 
ficiently, however, to permit the water to force the 
accumulated dirt across the front portion of the shoe 




LONG'S RAIN WATER FILTER. 

and to the ground, while serving to prevent the water 
from splashing out over the front of the shoe. Hooks 
at the side also hold the shutter in position. The water 
entering through the filtering shoe is also further filter- 
ed by having to pass through a reticulated cylinder or 
tube supported on the upper end of the pipe leading to 
the cistern. The pipe connecting with the gutter or 
eaves trough has a branch connection with the filter, 
while another branch represents the waste water dis- 
charge pipe, through which water is passed when the 
cistern is full, or when it is otherwise not desired to 
pass water through the filter. To direct the water in 
either direction a valve or shutter is pivoted at the 
junction of the pipes, the valve being turned as de- 
sired by a handle or rod to close either pipe section, 
and thus carry the water through the filter or through 
the waste pipe. 



Building in New Yorii. 

The work of the building department of New York 
City during the first nine months of 1895 and 1896 is 
shown by the following table, which is taken from the 
quarterly report of Mr. Stevenson Constable, superin- 
tendent of the department of buildings : 

Increase 

1895. 1896. in 1896. 

Applications filed, new buildings and alterations 4,228 5,416 1,188 

New buildings commenced 2,164 3,175 11 

New buildings completed 1,703 2,480 777 

Alterations commenced 1,094 1,465 371 

Alterations completed 1,105 1,546 441 

Iron and steel beams, girders, etc 58,106 161,162 103,056 

Violations of the law reported by inspectors 3,843 4,754 911 

Buildings reported by inspectors as unsafe 1,705 2 666 961 

Notices issued 10,704 39,457 28,753 

Number inspections made of passenger elevators 2,632 4,257 1,625 

Unsafe buildings made safe or taken down 1,204 2,510 1,306 

Violations removed 2,722 4,628 1,906 

Cases forwarded attorney for prosecution 2,714 2,772 58 

Passenger elevator cases to attorney for prosecu- 
tion 16 183 166 

Defective passenger elevators reported by inspec- 
tors ■ 63 856 794 

Made safe on notice from department 44 912 868 

Notices of suits issued 5 075 5,384 209 

Cases disposed of by attorney 3,841 4,523 l,6d 

Totals 101,962 347,044 145,083 

Money collected by the attorney $5,778 $14,337 $8,558 
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THE ELECTRIC HEATING OF THE GENERATING STA- 
TION OF THE NIAGARA FALLS POWER COMPANY. 



BY ORRIN E. DUJJLAP. 



The Niagara Falls Power Company's big power sta- 
tion offers one of the most interesting studies en the 
subject of electrical heating to be found in the United 
States, if not in the world. The power station is a 
beautiful structure built of Queenston limestone. It is 
in the Moorish style of architecture. The fact that 
the roof of the great building is free from and unbroken 
by chimneys excites the attention of approaching visi- 
tors, and many are at a loss to know how to account 
for the unusual appearance of the structure on its ex- 
terior until they get inside and realize that the pleasing 
warmth is due to electrical heat, and that no other 
heat is employed about the building. The power house 
is divided into the dynamo room and the office quar- 
ters — a fact which makes necessary two series of heaters. 
The heaters in the offices are on a secondary 100 volt 
circuit, and this circuit is fed through converters which 
reduce the voltage from 2,000 to 100. In the office por- 
tion of the power house there is about 175 horse power 
in heaters of the American pattern, but they are seldom 
all on at the same time. Of course, it depends en- 
tirely upon the weather conditions as to the amount of 
heat required to make the rooms comfortable. The 
office occupied by the electrical superintendent, Mr. 
Paul M. Lincoln, is about 20 by 15, by 9 or 10 feet high. 
In this room are two heatei's, each of 7 horse power, 
making a total in the room of 14 horse power, and in 
zero weather both are necessary to give comfort. 

In the dynamo room there are fifteen heaters, three 
circuits of five each, and each circuit takes up about 
200 horse power. However, it has never yet been found 
necessary to use all three circuits, two of them being 
found sufficient in the coldest weather. By consulting 
the illustration in connection with this article the heat- 
ers will be seen on the left on the walls of the dynamo 
room, about 15 feet above the floor. This method of 
placing them was adopted partly as a means of safety, 
but it serves nicely in distributing the heat midway be- 
tween the roof and the floor. The current for heating 
the dynamo room is taken from the 'bus bars and car- 
ried on No. 4 rubber-covered wire, while that for heat- 
ing the office portion of the building is taken from the 
primary of the circuit which feeds the street railways 
about Niagara Falls. As each heater takes up about 
40 horse power, it will be seen that to put in convert- 
ers to convert the power down to 100 volts would be 
quite expensive, and consequently the current is taken 
direct from the 2,200 volt circuit. 

The heaters in the dynamo room are made of two 
circular rolled iron plates which are about J^ inch 
thick and twenty-four inches in diameter. Bolts hold 
these plates parallel, about 4 feet apart, one above the 
other. Each plate has about 28 holes in it, and the 
diameter of each hole is about }>{ inch. In each of these 
holes is placed a porcelain insulator having a pretty 
large head, and through the insulators No. 6 iron wire 



is strung. There are 38 coils, and each coil is about IJ^ 
inches in diameter, the distance between convolutions 
being about twice the diameter of the wire ; at least, it 
is such that the resistance of the heaters will take about 
65 amperes at 440 volts, so that all five heaters, in 
series, will consume 2,200 volts at 65 amperes. The heat- 
ers were designed by Mr. Paul M. Lincoln, and made 
by Dobbie, Stuart & Company, of Niagara Palls. 
Heaters of very similar pattern are in use in the power 
station of the Niagara Falls Park and River Railvcay 
Company, in Queen Victoria Park, on the Canada side 




ELECTRIC HEATERS USES AT NIAGARA 

01 the river, the voltage on these latter heaters being 
500. 

The maximum amount of power used in heating the 
dynamo room and office portion of the central station 
of the Niagara Falls Power Company is about 420 or 430 
horse power, but it must be understood that this is not 
counting the heat from the dynamos, which is, in- 
deed, an important factor so far as the dynamo room is 
concerned. At the present time there are three dynamos 
in the station, each of 5,000 horse power capacity. As 
a general thing, two of these machines are running at 
the same time. Now if each machine was being run 
so as to give 4,000 horse power, instead of at its full ca- 
pacity, and three per cent of this power was lost in heat, 
each of the dynamos would contribute no less than 
120 horse power to heating the dynamo room, or from 



the two machines generally in use 240 horse power 
would be obtained. This estimate of the power from 
the dynamos lost in heat is not any too large, a fair 
average being from Zyi to 43>^ per cent. Add the 240 
horse power from the dynamos to the amount of power 
consumed by the heaters when all are in service, and 
it will be seen that nearly 700 horse power is consumed 
in heat in the entire building. It is fair, however, to 
state that when two dynamos are in operation the addi- 
tional heat thrown ofT makes unnecessary the use of 
all the heaters. 



Internal Rays. 

Prof. S. P. Thompson, in a letter to L'Eclairage 
Electrique, explains the distinctive properties of a new 
kind of rays, which he has discovered inside the X ray 
tube, and which he calls "internal rays." These rays, 
which we have already shortly described in our report 
of the British Association meeting at Liverpool, says 
the English Electrical Review, differ from the Roent- 
gen rays in being deflectable by a magnet, and from 
the cathode rays in being given off in every direction 
from the surface of the anti-cathode. Prof. Thomp- 
son's attention was first drawn to these rays by observ- 
ing that the boundary line of the fluorescence in a 
focus tube was displaced by a magnet, while no dis- 
placement of the corresponding line on a fluorescent 
screen held outside the tube was observed. Evidently, 
then, there were some deflectable rays flovcing along 
with the Roentgen rays inside the tube, but unable to 
pass with the latter through the glass. These rays do 
not appear to us to be so different in kind from the 
Roentgen rays as to require to be characterized by a 
special name. If Lenard's theory of the difference 
between the cathode and the Roentgen rays be cor- 
rect, the two kinds of rays regarded from the point of 
view of magnetic deflectability pass into each other by 
insensible gradations. Though Prof. Thompson says 
internal rays do not pass through glass, they may be 
able to pass through the sides of an aluminum tube, in 
which case they would merely be a variety of our old 
friends the Lenard rays. There appears to have been 
a great tendency lately among X radiationists to mis- 
take mere varieties for new species. 



A CONTBMPORARY is responsible for the following 
paragraph ; the SCIENTIFIC AMERICAN disclaims any 
responsibility for its accuracy : 

In China the hen is kept constantly busy. When 
not engaged in hatching her own brood, she is com- 
pelled to hatch fish eggs. The spavin of fish are placed 
in an eggshell, which is hermetically sealed and placed 
under the unsuspecting hen. After sonie days the 
eggshell is removed and carefully broken, and the 
spawn, which has been warmed into life, is emptied 
into a shallow pool, well warmed by the sun. Here 
the minnows that soon develop are nursed until strong 
enough to be turned into a lake or stream. 
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Science Notes, 

Great interest lias been created in astronomical cir- 
cles by some ot the results reached by Prof. Simon 
Newcomb in his more recent investigations. One of 
these is that astronomers have been overestimating the 
distances of the stars ; and the other, that our universe 
has after all a fairly well defined limit. The first of 
these conclusions Prof. Newcomb bases on an idea that 
the stars which are called the smaller ones, because 
they are less brislit, may not be large stars at a very 
great distance, but perhaps smaller or dimmer ones 
nearer at hand. The old idea is familiar to all, namely, 
that all the stars are of the same brightness, and that 
the fainter ones are at a very much greater distance 
from us than the bright ones ; this theory, however, 
has been weakened by later discoveries, such as, for ex- 
ample, that Sirius has a companion whose light, if 
equal surfaces be considered, is but a fraction of that 
of its principal ; and astronomers have come to recog- 
nize dim stars, or even dark ones, like the companions 
of Algol, about which so much has lately been written, 
to be quite as common, perhaps, in the universe as the 
bright ones. Prof. Newcomb's proposition as to the 
limits of the universe is regarded as even more novel 
and striking, suggesting, as it does, the possibility that 
some day all the stars will be seen. 

Quite recently a considerable number of additions to 
our knowledge of the Roentgen rays and their applica- 
tions have been published, says Nature. From Prof. 
Hobday we have just received a reprint of his and Mr. 
V. E. Johnson's joint paper in the Veterinarian for 
September, dealing with the use of these rays in ve- 
terinary practice, illustrated by several excellent radio- 
graphs of the hoof and hock of horses, both normal and 
abnormal. In the Bulletin of the Belgian Royal 
Academy, M. L. N. Vandevyver enunciates the em- 
pirical law that the length of exposure for radiographs 
through limbs of different dimensions varies as the 
cube of their thickness, and the illustrations which ac- 
company the paper afford ample corroboration of the 
law from a practical point of view. The journal of 
the Camera Club for December contains the account of 
a lecture, by Prof. Rilker, on the transparency of glass 
and porcelain to these rays, from which it appears that 
the presence of phosphates in china is indicated by 
their greater opacity, a result which might naturally be 
expected to follow from the considerable opacity of 
bone to Roentgen rays. M. Bouchard, in a communi- 
cation to the Paris Academic des Sciences, states that 
Roentgen rays can be successfully employed in diag 
nosing pleurisy and similar complaints. 

In the current number of the American Journal 
of Science Prof. R. S. Tarr, of Cornell University, 
has a paper giving the results of observations of 
climate and geological changes in Grreenland and the 
American sides of Baffin's Bay. The observations 
were made during a voyage last summer. On the 
American shore were found great floes of ice, the coast 
bleak, and heavy snow banks on the land in July. On 
the Greenland coast, hundreds of miles northward, 
flowers were in blossom, insects abundant, and the air 
balmy, storms bringing rain and not snow. This dif- 
ference, which has heretofore been noted and attributed 
to difference in the temperature of ocean currents. 
Prof. Tarr partly assigns to warm winds, including that 
from the Greenland ice cap, which was found warmer 
than that from the sea, the explanation being the same 
as that for the chinook wind. Prof. Tarr found in 
Baffin Land and Labrador evidences of former glacia- 
tion which came when the land was higher than now, 
but the American land is now in a reverse movement of 
uplift, while on the Greenland coast there is submerg- 
ence of land at present in progress. In conclusion 
Prof. Tarr raises these queries : " Is Greenland now 
passing through the stage of ice withdrawal from which 
the American, Labrador, and Baffin Lands have so re- 
cently escaped ? And is there any relation between the 
downsinking of Greenland and the uprising of Labra- 
dor and Baffin Land ? Is the ice withdrawal directly 
due to the land movement, and is the load of ice really 
the cause for the sinking which allows its withdrawal ? 
That is, does the ice increase in area and extent with 
no other result than its own destruction by depressing 
the land, and hence removing the cause of supply ?" 



research, while investigations of commercial import- 
ance should be relegated to a national laboratory. 
Prof. Kohlrausch, of the Physical Training Institute 
(the Reichsanstalt) at Berlin, showed how completely 
that institution was answering the purposes for which 
it was founded, illustrated in the great development 
of the technical glass industry, particularly of ther- 
mometer making ; the improvement of photometers 
and standards for measuring light ; and researches in 
apparatus for measuring furnace temperatures. Scien- 
tific discovery, he declared, whether costly or cheap, is, 
in its results, beyond price, for you never know whether 
the abstract discovery will not lead to iuventious of 
great industrial importance. He could point to quite 
small physical discoveries which later received great 
technical applications, says the Popular Science 
Monthly. When Huygens investigated the singular 
double refraction of calcareous spar, no one supposed 
that so small a point in physics would have a commer- 
cial value over the whole world in the sugar industry 
and in brewing. 



A THILL SUPPORT A3JD ANTI RATTLEK, 
The simple and effective device shown in the accom- 
panying illustration has been patented by Granville 
Bartlett, of No. 360 South Broadway, Lexington, Ky. 
It is preferably made of heavy wire or rod bent upon 
itself at the middle to form a curved hook or tongue- 
like portion, as shown in the small figure, this portion 
in use engaging the thill eye, below which extend coils 
from which side wings extend upward and forward. 



followed from the application of these funds. By aid of 
the same funds Mr. Caldwell twelve years ago discovered 
the eggs of the Australian duck mole and echidna, 
and the larval stages of the remarkable fish ceratodus 
of Queensland — an animal which, like the nautilus, is 
a survival of most ancient extinct forms. 




BAKTLETT'S THILL SUPPORT. 

adapted to bear against and lock the bolt head and 
nut from turning. There are upper coils above the 
nut and bolt head, and forwardly extending arms for 
comiection with or on which the seat of the thill is 
formed. By arranging the lower coils to carry only a 
small portion of the weight of the thills, the wear on 
the hook, thill eye and bolt is much less than if the en- 
tire weight of the thills was borne by the lower coils. 



Value of *' Useless" Researcb, 

The report of the British Association's committee 
on the establishment of a national physical laboratory, 
after referring to what is done and what can be done 
for promoting research by the universities and schools 
and other existing institutions, specifies particular 
types of investigation which are outside the range of 
effort possible for such institutions or for an individual 
— such as observations of natural phenomena, the study 
of which must be protracted through periods longer 
than the average duration of human life ; testing and 
verification of physical instruments and preservation 
of standards ; and the systematic and accurate deter- 
mination of physical constants and numerical data 
which may be useful for scientific or industrial pur- 
poses. In the discussion of this report, Prof. Fitzgerald 
opposed divorcing the universities from research, but 
hoped they would teach the usefulness of " useless" 



Discovery of tlie Eggs of the Pearly Nautilus. 

In a communication to the Times, Prof. E. Ray 
Lankester says : The pearly nautilus is the only living 
representative of the great group of extinct animals 
whose shells are known as ammonites. So rare were 
specimens of the animal itself that twenty years ago I 
paid £18 for two preserved in spirit. Yet they are 
trapped in baskets like lobster traps by the natives of 
some of the Melanesian Islands and used as food. The 
structure of the animal is extremely curious, and an 
admirable account of it formed the first and in many 
respects the ablest scientific memoir produced by Sir 
Richard Owen. The nautilus is allied to the cuttle- 
fishes, but differs from them in most interesting ways. 
To fully understand its structure and the mode of 
building up of its chambered shell, it is necessary to 
know its young stages while it is growing and forming 
within the egg. To gain this knowledge will be a 
great triumph ; it has been one of the few important 
embryonic histories not yet ascertained by the enter- 
prise of latter day naturalists. Dr. Arthur Willey 
proceeded first to Ralun), in New Britain, where he 
spent a year trapping the nautilus in 70 fathoms of 
water and dredging in vain for its eggs. He then tried 
a station on the coast of New Guinea, where he was 
nearly drowned by the capsizing of his small craft. 
After passing through New Caledonia, he arrived last 
summer in Lifu, one of the Loyalty Islands, where 
nautilus can be captured in three fathoms depth only. 
Here he constructed a large submarine cage in which 
he kept specimens of nautilus, feeding them daily. 
On December 5 last his patient endeavors were re- 
warded. Some of the nautili had spawned in the cage, 
and thenceforward he was able to obtain abundant 
samples of the eggs. Each egg is as large as a grape, 
and is deposited separately by the mother nautilus. 
At present we have received but few further details 
from Dr. Willey, but he has doubtless by this time 
obtained the young in all stages of growth, and will 
return to England with the materials for a most im- 
portant memoir. Dr. Willey'* ttuccess was announced 
(on February 3) from the chair of the Royal Society 
by Lord Lister. Dr. Willey was enabled to undertake 
this quest by his appointment to the Balfour student- 
ship, founded by general subscription in memory of 
Frank Balfour, whose heart would have been rejoiced 
by the work thus carried out in his name. He .was 
also assisted by the government grant fund of the 
Royal Society. It is a legitimate source of gratification 
to British men of soi?nue that a successful result has 



Xhe Canal of Joseph. 

How many of the engineering works of the nineteenth 
century will there be in existence in the year 6000 ? 
Very few, we fear, and still less those that will continue 
in that far-off age to serve a useful purpose. Yet there 
is, at least, one great undertaking conceived and 
executed by an engineer which during the space of 
four thousand years has never ceased its office, on 
which the life of a fertile province absolutely depends to- 
day. We refer to the Bahr Joussuf — the canal of Joseph 
— built, according to tradition, by the son of Jacob, 
and which constitutes not the least of the many bless- 
ings he conferred on Egypt during the years of his pro- 
sperous rule. This canal took its rise from the Nile at 
Asiut, and ran almost parallel with it for nearly two 
hundred and fifty miles, creeping along under the 
western cliffs of the Nile valley, with many a bend and 
winding, until at length it gained an eminence, as 
compared with the river bed, which enabled it to turn 
westward through a narrow pass and enter a district 
which was otherwise shut off from the fertilizing floods 
on which all vegetation in Egypt depends. The north- 
ern end stood seventeen feet above low Nile, while at 
the southern end it was at an equal elevation with the 
river. Though this cut ran a perennial stream, which 
watered a province named the Fayoum, endowing it 
with fertility and supporting a large population. In 
the time of the annual flood a great part of the canal 
was under water, and then the river's current would 
rush in a more direct course into the pass, carrying 
with it the rich silt which takes the place of manure 
and keeps the soil in a constant state of productive- 
ness. All this, with the exception of the tradition 
that Joseph built it, can be verified to-day, and 
it is not mere supposition or rumor. Until eight 
years ago it was firmly believed that the design 
has always been limited to an irrigation scheme, larger, 
no doubt, than that now in operation, as shown by 
the traces of abandoned canals, and by the slow aggre- 
gation of waste water which had accumulated in the 
Birket el Querum, but still essentially the same in 
character. Many accounts have been written by Greek 
and Roman historians, such as Herodotus, Strabo, 
Mutianus and Pliny, and repeated in monkish legends, 
or portrayed in the maps of the middle ages, which 
agreed with the folk lore of the district. These tales 
explained that the canal dug by the ancient Israelite 
served to carry the surplus waters of the Nile into an 
extensive lake lying south of the Fayoum, and so large 
that it not only modified the climate, tempering the 
arid winds of the desert and converting them into the 
balmyairs which nourished the vines and the olives into 
a fullness and fragrance unknown in any part of the 
country, but also added to the food supply of the land 
such immense quantities of fish that the royal preroga- 
tive of the right of piscary at the great weir was valued 
at £250,000 annually. This lake was said to be 450 
miles round, and to be navigated by a fleet of vessels, 
and the whole circumference was the scene of industry 
and prosperity. — Engineering. 

— • ^ < I I ^ 

Aluminum Coated Sheets. 
A new departure in the field of sheet metals has just 
been undertaken by a St. Louis, Mo., firm. This firm 
have sent us, says the Metal Worker, samples of steel 
sheets coated with aluminum, which, it is clahued, are 
superior to and more durable than galvanized iron, tin 
plate or planished iron for many purposes for which 
those materials are now generally used. The special 
advantages of the aluiiiirmm coated sheets are stated 
to be that they can be worked and seamed without 
peeling, the coating adhering absolutely to the sheet, 
can be easily soldered, will resist the action of sulphur- 
ous gases and can be heated to a red heat without 
destroying the coating. Moreover, they can, when 
desired, be polished to a luster equal to burnished silver 
or nickel. The samples in our possession show that 
the work of coating is very completely done, the sheets 
presenting an absolutely smooth and evenly covered 
surface, free from imperfections of any kind. In their 
unpolished state the sheets have a dull, silvery appear- 
ance, and when polished look exactly like nickel plate. 
The firm are also producing aluminum coated sheets 
plated with copper, which are designed for use in most 
cases in which pure copper sheets are now employed. 
These also take a high polish. 

The feasibility of coating iron with aluminum was 
demonstrated some years ago at the works of the 
Tacony Iron and Metal Company, Tacony, Pa., where 
all the iron plating for the dome of the tower of the 
Philadelphia Public Buildings was given a coating 
of aluminum by the electrolytic process. In this case, 
however, a coating of copper was deposited on the iron 
before the aluminum was applied. In the sheets 
furnished us by the St. Louit, company the ainminum 
appears to be deposited dirtctly on the steeL 
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THE GRANT MEMORIAL TOHB, NEW YORE CITY. 

THE DEDICATION AND PRESENTATION. 

On Tuesday, April 37, 1897, the anniversary of the 
great soldier's birthday, the Grant Memorial Tomb was 
dedicated, amid stately ceremonials whish called to 
mind the transfer of the body of that otlier soldier- 
hero, Napoleon I, to its resting place in the Hotel des 
Invalides, Paris. 

The arrangements for the memorial services at the 
tomb included an opening prayer by Bishop New- 
man, who was General Grant's pastor and personal 
friend ; an address by President MoKinley, as the chief 
representative of the nation ; an oration by Gen. 
Horace Porter, who, in his closing words, delivered the 
tomb into the keeping of the city; the acceptance of the 
tomb by Mayor Strong, on behalf of the city ; and the 
singing of the Doxology by the assembled multitude. 

Earlier in the morning the vast parade, numbering 
some 50,000 men, had started far down in the heart of 
the city on its long march to the tomb. It was headed 
by the military grand division, composed of 4,000 regu- 
lars and marines, 20,000 men of the National Guard, 
representing the various Eastern States, and 4,000 ca- 
dets. This was followed by the Veteran grand division, 
containing 10,000 men, and following this was the civic 
division, containing fully 10,000 more. Up the broad 
expanse of the Hudson River, below the tomb, there 
was meanwhile moving an imposing naval parade in 
four divisions. The first of these consisted of the North 
Atlantic Squadron and the foreign war vessels. The 
next was composed of other vessels of the navy and 
those of the United States Lighthouse Department. 
Then followed the revenue cutters of the government, 
and the last division was made up of vessels of the 
merchant marine. Altogether it may be said that the 
dedication ceremonies were worthy of 
theoccasion, and will be recorded as one 
of the most memorable and splendid 
functions in the history of the metrop- 
olis. 

Immediately upon the death of Gen- 
eral Grant, which took place July 23, 
1885, the question arose as to where his 
remains should be interred. The claims 
of Washington were set aside in favor 
of those of New York, mainly because 
of the wish of the General, expressed to 
his son in the last days of his sickness, 
that he should be buried in the latter 
city. In February, 1886, the Grant 
Monument Association was organized 
with ex-President Arthur as chairman, 
and up to this time contributions to 
the amount of $114,000 had been re- 
ceived. 

In September, 1890, as the result of 
a competition by a number of pro- 
minent architects, the plans of Mr. J. 
H. Duncan, of New York City, were 
adopted for the construction of the 
present handsome structure. The esti- 
mated cost was to be between $500,- 
000 and $600,000. Work was com- 
menced on the foundations on April 37, 
1891, the anniversary of the dead sol- 
dier's birthday, and shortly afterward 
a contract was let for the first ten 
feet of the granite work. At this time only $155,000 
had been secured, and it was determined by the asso- 
ciation, under the new presidency of General Horace 
Poi'ter, to make a vigorous effort to secure the balance 
of the necessary money, or about $350,000. An appeal 
for a popular subscription was made, and within sixty 
days the whole amount had been realized. The corner 
stone of the tomb was laid by General Harrison, who 
was then President of the United States, on April 
37, 1892, and shortly after this, the funds of the Grant 
Monument Association had reached the handsome figure 
of $600,000, or sufficient to carry out the plans of the 
tomb in their entirety. It was estimated that the total 
number of contributors during the sixty days was 
64,788, each of whom gave on an average $6.23. If the 
conti b itors to the original $155,000 be added to these, 
it is found that the present memorial represents the 
personal tribute of fully 90,000 people. 

The Memorial Tomb stands at the northern end of 
the beautiful Riverside Park, and it would certainly 
have been difficult to have found a, more fitting site. 
The base of the structure is 130 feet above the Hudson 
River, and the summit of the pyramidal mass above 
the dome will be 380 feet above the same level. This 
commanding site enables the classic outline of the 
mausoleum to be seen over a wide area of the adjacent 
country, and the beauty and grandeur of the prospect 
from Riverside Park will render this hallowed spot 
doubly attractive to the pilgrims, who in future years 
will come from far and near to pay tribute to the mem- 
ory of the great general of the Union armies. 

The external appearance of the tomb is massive, dig- 
nified and sincere — and so far it represents leading 
characteristics in the man whose remains have been 
entrusted to its keeping. The lower half is square in 
plan, jjieasuring 90 feet on a side, aad is built on the 



Grecian Doric order. The entrance, which is on the 
south side, is approached by a flight of steps 70 feet 
wide, which lead up to an imposing portico formed of 
two lines of massive columns. This is enriched with 
carvings of the coats of arms of the different States a,nd 
designs of weapons and battle flags. It is ultimately 
intended to place a colossal equestrian statue of Gen- 
eral Grant in front of the portico. 

The large engraving on the first page shows the 
tomb as at present completed. The original design 
calls for the placing of equestrian statues of the four 
most prominent generals who served under Grant over 
four of the Doric columns of the portico. Others who 
held liigh command will be shown in bass relief in 
panels on the eastern and western sides of the building. 
The lower square portion of the structure is finished 
with a handsome cornice and a parapet at a height of 
73 feet above the ground. Rising directly above this 
is a circular cupola built on the Ionic order, which is 
70 feet in diameter, and is relieved by a handsome 
circle of Ionic columns and a gallery. The cupola 
terminates in a stepped or terraced pyramid, which it 
is ultimately intended to crown with an appropriate 
group of statuary. The design also calls for statuary 
at the four corners of the lower portion of the tomb. 

The building is constructed throughout of a particu- 
larly flawless and durable granite, brought from North 
Jay, Maine. It is remarkably white and marble-like in 
appearance, and in the clear atmosphere of a sunny 
New York day is readily mistaken for the latter stone. 
The ground plan of the interior of the tomb is cruci- 
form, the greatest distance between opposite walls 
being 76 feet. The corners are occupied by four 
massive masonry piers which serve to carry four 
coffered arches, that rise, at the crown, to a height of 
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MEMORIAL TOMB. 



50 feet above the floor. Immediately above the arches 
is a circular gallery 40 feet in internal diameter, from 
which the visitor may look down upon the floor and 
the crypt below. The engraving upon the front page, 
which is taken from one side of this gallery, shows the 
general beauty of the interior design and the richness 
of the decorations. The gallery is lighted by windows 
whicli command a superb view of the Hudson River 
and the surrounding country. One of our illustrations 
is a view from this point looking up the Hudson. 
Above the gallery is a paneled dome, the springing of 
which will be noticed in the illustration. The spaces 
between the arches and the circular dome are decorated 
in high relief sculpture, which is emblematic of events 
in tlie life of General Grant. 

Directly beneath the dome and in the center of the 
main floor is a circular opening, through which the visi- 
tor can look down into the crypt, in which is placed the 
massive granite sarcophagus containing the body. The 
crypt proper consists of an open circular space within 
which is a plain raised square granite platform upon one 
side of which rests the sarcophagus. The other side is 
reserved for a similar sarcophagus which will receive the 
body of Mrs. Grant, the General having expressed a wish 
that she should rest a* his side. The circular space is 
inclosed by a low wall of marble, from which rise the 
massive marble columns which carry the ceilings and 
entablature, and behind these is the circular passage 
from which our photograph of the sarcophagus was 
taken. 

Such is the Grant Memorial. Within as well as with- 
out, the design and details of this truly magnificent 
mausoleum are marked by an absence of all pretense 
and an unvarying directness and simplicity which 
form in themselves a fitting epitaph to the man -who 
sleeps within. 



Concerning Animal Industry. 

A person unacquainted with tlie facts might be 
puzzled at first to conjecture what the functions were 
of a "Bureau of Animal Industry" in our system of 
government. Perhaps something relating to draught 
horses or the use of dogs in treadmills might suggest 
itself. In reality, this bureau is a subdivision of the 
Department of Agriculture, with the human animal 
performing the labor, which is largely that of the in- 
spection of quadrupeds slauglitered for food, and it 
can display some remarkable figures to show its 
industry. 

The prodigious number of 35,917,479 meat-producing 
animals thus underwent official inspection during the 
last fiscal year, as is shown by a report just printed. 
Of these, 23,275,739 were inspected at or for slaughter 
houses and 12,641,740 in stock yards, whence they 
went to the established abattoirs of other places, or 
else in the possession of buyers. The number was 
made up of 7,529,523 cattle, 314,846 calves, 6,318,284 
sheep, and 31,754,826 hogs. 

The figures thus given are of living animals, ready 
for slaughter, but last year there were also inspections, 
officially known as " post mortem," numbering 18,883,- 
275. 

The law on the subject covers animals slaughtered or 
to be slaughtered in the country for sale through the 
channels either of foreign or interstate commerce. Its en- 
forcement has been a gradual work, as shown by the fact 
that the number of inspections was over twice as great 
last year as the year before, and that of the abattoir 
inspections six times as great as in 1893. What is more, 
there is to be a further increase of the inspection 
service, so that its figures will be still more enormous. 
That the inspection is not merely perfunctory is 
shown by another set of facts. Last 
year the "ante mortem" inspections 
alone showed that there had been con- 
demned, as unfit for food, 22,356 cattle, 
2,837 calves, 13,225 sheep, and 50,981 
hogs, making a total of 89,399 animals. 
These were marked with a condem- 
nation tag, while those that passed 
muster had a tag showing that fact. 

In regard to the 23,375,739 inspec- 
tions at or for official abattoirs, it is 
noted that these represent nearly the 
same number of animals ; but as to the 
13,641,740 inspected elsewhere there 
muit doubtless be some deductions, as 
the inspection is made at the scales, 
and the animals may change hands 
several times, being weighed on each 
occasion, and thus must pass the in- 
spector more than cnce. But the total 
of different animals inspected must 
still be enormous. 

Among the animals examined the 
highest ratio of condemnations was in 
the calves, nearly one in a hundred. 
The sheep represented only abtut one 
in 500, the hogs about one in 400, and 
the cattle about one in 360. 

There was a heavy falling off in the 
exports of animals for the last fiscal 
year, and that makes the increase in 
the number of inspections the more 
noteworthy. The exports of microscopically inspected 
pork fell off from 45,094,598 pounds to 33,900,880. But it 
should be observed that the preceding year had been 
an unusually heavy pork export year, and besides, 
tliere has been an intentional discouraging of micro- 
scopical work for countries not requiring that form of 
inspection, on account of the expense. The number 
of microscopic inspections the previous year had been 
1,910,415, whereas last year it was only 979,380 ; still 
it cost $60,486. 

It takes almost a regiment of men, counting in- 
spectors, taggers, clerks, microscopists, and laborers, 
to do all the work. There are examinations of imported 
as well as exported animals, and there are experiments 
on animals relating to their diseases. The expense 
of ante mortem inspections is put at $341,456, or a little 
less than one cent each, while the total disbursements 
of the Bureau of Animal Industry were nearly $600,000. 



Prof. Alfred M. Mayer, of Stevens Institute, gives 
in the American Journal of Science the results of a series 
of experiments with disks and rings of various kinds of 
metal floating on water. He refutes the theory that 
such floating metals must be greased, shows their break- 
ing weight on the water when loaded, and the shape 
of the water surface, and deduces by methods of his 
own the values of the surface tension, which agree very 
closely with those determined by other physicists. 
Many interesting experiments are shown, as, for ex- 
ample, that a glass rod recently drawn out in a spirit 
plane and just cold sinks in water ; after a freshly 
made glass rod has remained exposed for about fifteen 
minutes to the air, it floats ; and if it has just sunk in 
water and is withdrawn, wiped dry, and exposed to the 
air from ten to fifteen minutes, it will float. 



1 1897 SCIENTIFIC AMERICAN, INC. 



28o 



^titniiiu %mmtm. 



[May I, 1897. 




Shot No. 
Shot No. 



TBIAL OF SIDE AND DECK ABMOR FOR THE UNITED 
STATES BATTLESHIPS KEABSABGZ AND KENTUCKY. 

It is gratifying to note that the Harveyized armor 
plate which is being manufactured for the United 
States Navy continues to show in a high degree the 
qualities of hardness and toughness for which the re- 
forged plates are famous. 

The accompanying engraving was made from a pho- 
tograph of a test 
plate which was re- 
cently fired at with 
a ten inch gun at the 
N aval Proving 
Grrou nd, Indian 
Head. The plate was 
one of a set of face- 
hardened, reforged, 
nickel steel plates, 
which is being fur- 
nished by the Carne- 
gie Steel Company 
for the side armor of 
the Kearsarge. It 
measured 7}4 feet in 
height and 16 feet in 
width and tapered 
from a thickness of 
163^ inches to d}4 
inches. The plate 
was set up with the 
thick edge of the 
plate down and the 
outer surface verti- 
cal, the center of the 
plate being normal 
with the line of fire. 
It was backed with 
13 inches of oak and 
% inch skin plates. 
The plate was secur- 
ed to the structure 
by six holding-in 
bolts, and the dis- 
tance between gun 

and plate was 334 feet. In the first round a Car- 
penter shot weighing 500 pounds was fired from a 
10 inch breech loading rifie. The striking velocity 
was 1,393 feet a second and the striking energy 5,803 
foot tons. 

The projectile struck the plate at the point marked 
No. 1 in the engraving and smashed to pieces, the head 
of the shot remaining in the plate. Fifty-nine frag- 
ments in all, weighing 78 pounds, were picked up in 
front of the plate. The effect upon the plate was 
slight and very local. The backing was uninjured and 
there was no apparent effect on the skin plates. The 
estimated penetration was four inches. The diameter 
of the splash was 10 inches and of the flaking 14 inches. 
The plate where it was flaked seemed to be of very fine 
quality. The plate was then attacked with a 10 inch 
Wheeler - Sterling armor-piercing projectile, weighing 
500 pounds, which 
was of extreme hard- 
ness from the point 
to 1}4 inches in rear 
of the bourrelet. The 
striking velocity was 
1,850 feet a second 
and the striking en- 
ergy 11,877 foot tons. 
The projectile 
smashed on the 
plate, the head re- 
maining embedded. 
The projectile broke 
up much less than 
that of the first 
round, thirty-two 
pieces being found 
in front of the plate, 
their total weight 
being 358 pounds, 
and the largest piece 
weighed 53)^ pounds. 
The estimated 
penetration • was 9 
inches. The plate 
was dished at the 
edges of the flaking 
to about ^ inch be- 
low the general sur- 
face. The backing 
was uninjured and 
the skin plates were 
slightly bulged out 
at the top edge, 
where the bolts were 
carried away in the 
previous round. The 
second armor bolt 
from the right edge 
in the center row 
wae carried away, 



and the lead washers of the third and fourth bolts"of 
the same row were sheared off. The excellent be- 
havior of this plate resulted in the acceptance of the 
group of armor which it represented. 

We have also received interesting particulars of the 
ballistic test of two protective deck plates, IJ^ inches in 
thickness, manufactured by the same company. They 
represented a group of plates which will form the protec- 



TEST OF F.ACE-HAIIDEXED NICKEL STEEL SIDE ARMOR FOR THE KEARSARGE 



1. — Weight, 500 pounds ; velocity, 1,893 foot seconds ; penetration, 4 inches. 
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tive deck of the United States battleships Kearsarge 
and Kentucky. 

The plates were clamped at the ends without back- 
ing, and were set up in such a position as to make an 
angle of about 7° between them and the line of fire. A 
6 inch gun, firing an armor-piercing shell weighing 100 
pounds, was used, and the shell was delivered with a 
striking velocity of about 1,800' f^et a second. 

The first shot made a gouge in the plate about 37 
inches long and dished it to the depth of about 3 
inches. The shell was thrown off and was broken into 
a number of pieces, and the bulge at the back of the 
plate was uncracked. The result of the test of the 
second plate was similar to that of the flrst, except that 
the hack bulge was slightly cracked. In this round, 
also, the shell was badly broken up. As neither plate 
showed any injury other than the gouge at the point 



of impact, they are justly considered to be of very fine 
quality. 

The importance of such deck armor can scarcely be 
over-estimated. The flat trajectory of modern shells, 
due to their high velocity, will insure that the angle of 
impact, when they strike the protective deck, will be 
comparatively small. The chance of the shell being 
deflected is further increased by the arrangement of 

coal bunkers above 
the armor belt and 
in the wake of the 
boilers and machin- 
ery. 
•-♦-• 

The Ijargest Auto- 
mobile. 

This is claimed by 
Australia, says the 
Popular Science 
News. It was built 
in California, and 
some idea of its size 
may be gathered 
from the fact that it 
utilizes 75 horse 
power, an unheard 
of amount for this 
new form of vehicle. 
This particular car 
will travel between 
Coolgardie and the 
coast, and is intend- 
ed merely for goods. 
It will pull over 
rough roads two 
other wagons. Cool- 
gardie is 400 miles in 
the interior, and up 
to the present time 
all supplies for the 
men at the diggings 
have been trans- 
ported by the old 
w a go n system, a 
wearisome task. It was considered impracticable and 
too expensive to construct a railway to Coolgardie, so 
the idea of a big motor car was hit upon. As water is 
scarce on the road to Coolgardie, the steam is not 
exhausted into the air, but saved, reconverted into 
water, and again used. 
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HEAVY SHIPMENT OF ARMY CANNON. 



HEAVY SHIPMENT OF ABUY CANNON. 
Probably the largest shipment of heavy sea coast, 
breech-loading, steel rifled cannon ever made at one 
time and place was successfully accomplished a few 
days since at the Watervliet Arsenal, near Troy, and 
the guns, forty-six in number, are now lying at the 
government proving ground, at Sandy Hook, await- 
ing their proof test of five full service rounds each 
before mounting in fortifications. 
The contract for the transportation of the guns was 

awarded to the 
Chapman Derrick 
and Wrecking Com- 
pany, of New York, 
and the opening of 
navigation on the 
Hudson was marked 
by the arrival at 
Troy of the enorm- 
ous floating derrick 
Monarch. Arrange- 
ments had already 
been made for the 
prompt delivery of 
the guns at the ar- 
senal dock by means 
of a short line of rail- 
road extending from 
the shops and a steel 
platform car espe- 
cially built for the 
handling of the 
heaviest guns. The 
breech mechanisms 
■were detached from 
the guns and sepa- 
rately boxed, and 
the highly finished 
interiors of the guns 
were protected at 
breech and muzzle 
by wooden tompions 
and lagging. 

As soon as the 
large barges provid- 
ed by the contrac- 
tors had arrived at 
the dock, they were 
carefully inspected 
by the officers of the 
post, and, the report 
being satisfactory, 
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RIBBON PHOTOGRAPHY- A NEW CAMERA. 



the loading of the guns was begun. The car was 
run into the center of the main gun shop, a building 
160 feet wide and nearly 1,000 feet long. A gun was 
then picked up by one of the large traveling cranes, 
gently lowered into a cradle prepared for it, and the 
loaded car run rapidly down to the dock. Here 
the gun was seized by the monster derrick and 
swung over the deck of the barge, upon which it 
was lowered and securely blocked, 
while the car returned to the shop for 
another gun. As fast as one barge was 
loaded it was towed aside and another 
took its place. When ali. the barges 
had been thus loaded there were still 
left five 12 inch rifles, which were 
placed upon the deck of the derrick 
itself. The boom of this derrick is a 
steel built beam 90 feet long and weighs 
70 tons, so that as it swung clear 
across the barge and over the dock, 
and lifted a gun weighing 116,000 
pounds, the list of the float was con- 
siderable, but this occasioned no 
trouble or uneasiness to the experi- 
enced handlers. 

This shipment comprised forty-six 
guns, as follows : Fifteen 8 inch rifles 
of 32,480 pounds each, nineteen 10 inch 
rifles of 67,200 pounds each, and twelve 
12 inch rifles of 116,480 pounds each. 
The total weight of these guns is con- 
siderably over 3,000,000 pounds, and 
their total value or actual cost is about 
a million and a half dollars. 

The guns are of steel throughout and 
of the best American make, which is 
carefully inspected and tested by the 
ordnance officers at various stages of 
manufacture: Each gun consists of a 
steel tube the full length of the gun 
(about 36 feet in the case of the 12 inch), 
over which is fitted a second tube 
called the jacket, which in turn is en- 
veloped by shorter tubes called hoops. 
The jacket and each successive layer of hoops are care- 
fully bored to a diameter less than that of the tube and 
preceding layer of hoops. They are then expanded by 
heat until they can readily be slipped into their correct 
position, so that in the process of cooling the various 
parts of the gun are bound together with enormous 
power. The exteriors of the guns are then smoothly 
turned in large lathes and the breech mechanisms, 
" finished like a watch," are accurately fitted. 

The 8 inch rifle fires a steel projectile of 300 pounds 
with a charge of 125 pounds of powder, giving a pene- 
tration in steel armor of 14 inches at 1,000 yards ; the 10 
inch rifle discharges a steel projectile of 575 pounds with 
2.50 pounds of powder, and gives a penetration in steel 
of 18 inches ; and the 12 inch gun is served with a steel 
projectile 4 feet long, weighing 1,000 pounds, and with 
a charge of 500 pounds of powder gives a penetration 
of 25 inches in solid steel. The extreme range of these 
projectiles is from ten to twelve miles. 

Powerful as are these weapons, they are to be follow- 
ed shortly by immensely more powerful ones, and 
preparations are now in progress at the arsenal for the 
manufacture of a 16 inch breech-loading rifle of 125 
tons, which will be served with a charge of 1,000 
pounds of powder and a steel projectile of 2,300 



pounds, giving a calculated penetration in solid steel 
of 32 inches at 1,000 yards. It is not believed that 
any vessel can be built which will successfully resist 
the terrible impact of such a projectile hurled against 
it with a velocity of nearly 2,000 feet per second. 



Simple liawn Ornainentatiou. 

The early flowering crocus, with its brilliant blossoms. 




RIBBON PHOTOGRAPHY-EXPOSING AND PRINTING APPARATUS. 



and the lovely daffodils, beautiful as they are every- 
where, are never more attractive than when seen 
among the grass along a wood border, or judiciously 
scattered in irregular locations about a lawn. It is 
better that they should not be seen in every direction 
as one looks over a l.awn, giving an idea of monotonous 
planting, but in groups or stretches with intervals or 
reaches of grass between. Thus scattered they furnish 
individual flowers for our gratification and make a 
charming picture in the 
distance. Some varieties 
of these flowers will grow 
persistently and increase 
from year to year, while 
almost any of them •will 
bloom for a season or two. 
They like well-drained 
meadows which are covered 
with snow most of the win- 
ter. They ripen before the 
grass is fit for mowing, 
working trifling harm to 
the hay crop and yielding 
a harvest of beauty that is 
exquisitely satisfying. 



A NOVEL CHRONOPHOTO&BAFHIG CAMEBA. 
Since the introduction of ribbon photography, by 
means of which successive pictures are rapidly made of 
moving objects upon a long ribbon or strip of sensitized 
film, various devices have been invented, some com- 
plicated and others very simple, for the production of 
the pictures and the manipulation of the picture rib- 
bon. 

In the large engraving is illustrated quite a novel 
camera, the invention of G. Francis Jenkins, for mak- 
ing accurately the continuous series of pictures. In- 
stead of using a rotary disk shutter with radial aper- 
tures and a fixed lens, this camera has a single open- 
ing in the front, the size of the aperture being regu- 
lated at its rear end by a diaphragm disk having ra- 
dial slots cut therein of varying widths. The operator 
is thereby enabled to govern the amount of light ad- 
mitted to the lenses according to the subject to be pho- 
tographed and the length of exposure desired. This 
disk is rotated by hand on its axis like an ordinary 
stop in a wide angle lens. 

Back of the diaphragm disk is observed the battery 
of lenses, each of the same focus, arranged in a circle, 
adjoining each other upon a rotating disk, the axis of 
which extends rearward, terminating in a bevel gear 
wheel, which meshes into a side bevel gear wheel, fixed 
upon the upper shaft, suitably geared to the main driv- 
ing shaft. The main shaft may be operated by a crank 
on the outside" of the box, by hand or by any suita- 
ble motor like a spring. The sensitized celluloid per- 
forated ribbon film will be noticed passing downward 
near the front end of the camera in front of the ex- 
posure tension plate, the square aperture in which is 
exactly in line with the front aperture in the box. 
From this point the film, after exposure, passes down- 
ward between the sprocket wheel and pressure roller to 
the winding reel in the rear end of the camera, which 
is rotated by be!t connection to a pulley on the upper 
shaft, and takes up the film ribbon as rapidly as it is 
exposed. The feed roll for the supply of fresh film is 
not shown, but may be located in the rear of the 
camera over the winding reel. 

The operation may now be readily 

' understood ; to obtain successive pic- 
tures of a particular object, the camera 
is placed on a stand or tripod, the 
crank on the outside is then rotated, 
which causes the film to travel down- 
ward continuously, with exactly the 
same speed that the lenses rotate, so 
that at every fraction of a second that 
it takes for each lens to pass behind 
the camera aperture, an impression of 
light is made on the downwardly mov- 
ing film, and as they (the lenses and 
film) both move in unison, it follows 
that a sharp picture must be the re- 
sult, while the brilliancy of the illu- 
mination is at its maximum. The 
camera can be carried about as readily 
as any other camera, and in practice 
it is found the motion of the hand- 
operated crank is sufficiently uniform 
to permit of the proper reproduction 
of motion by the positive pictures when 
projected on the screen. 

The other illustrations show the me- 
thod of printing the positive ribbon 
pictures from the negative by means 
of artificial light, also designed by Mr. 
Jenkins. It consists of reels supported 
on suitable upright standards holding 
respectively the sensitive ribbon film 
and the negative film. The film from 
the negative supply reel is carried 
along over the sensitive film reel and 
both pass in contact, in continuous mo- 
tion, under an exposingchamber illumi- 
nated by white light, either incandescent electric light 
or a Welsbach gas light, thence over the toothed 
sprocket driving wheel to the winding reels, the ex- 
posed film being wound first. It will be noticed that 
the reels are interchangeable, hence to make duplicate 




RIBBON PHOTOGRAPHY-DIAGRAM OF 



THE PRINTING DEVICE. 
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copies it is only necessary to remove the negative spool 
from the winding up end to the supply spool standard 
of the apparatus and begin over again. The perfora- 
tions in the edges of the film are of specially square 
shape and give the square sprocket teeth of the pro- 
pelling pulley a better pull on the film. The teeth pass 
through the perforations of both films, causing both to 
move exactly the same and at all times to keep in per- 
fect register. The speed of the film passing under the 
exposing chamber must be uniform, and this is ob- 
tained by propelling the sprocket wheel by an electric 
motor or by a spring motor. The electric motor is seen 
behind the light chamber in the larger of the two en- 
gravings. The axle of the motor has worm gear operat- 
ing a cog wheel on the main shaft. The V shaped 
elastic band holds the frame (in wiiich is a ground glass) 
in contact with the films, producing a sort of tension on 
the film. To the left of the light chamber is a supple- 
mentary tension, adjusted by screw nuts, as shown. 

Referring to the diagram illustration will be seen 
two slotted diaphragm cards. These are placed over 
the ground glass just mentioned, at the bottom of the 
light chamber, and are for the purpose of regulating 
the amount of light that acts on the negative. If the 
negative film, as a whole, should be thin, then the 
card with the narrow slot is used, which allows a 
shorter exposure to be made, as the negative and film 
are passed under it. If the negative is full of density, 
then the narrow card is removed and the wider slotted 
card substituted, which allows a larger volume of light 
to act upon the negative film. The exposed film is 
wound around large open reels from its spool, and de- 
veloped by passing through troughs of developer so- 
lutions. 

The necessity of providing apparatus to quickly re- 
produce positive impressions from the negative ribbon 
films is one of the reasons why this simple device was 
invented, and its novelty consists in the fact that the 
film moves continuously under a uniform source of 
light without any intermittent motion or the use of 
shutters. The operation of exposing the film is carried 
on in a room illuminated by the usual ruby red light. 



that the screen caused a faint dark line to appear, 
which may correspond to the interference lines in the 
spectrum. If so, this would indicate that these rays 
can be diffracted, even if they are not capable of re- 
fraction. 

The next meeting of the Academy will be held at 
Boston, on November 16 next. 



National Academy of Sciences. 

WASHLNOTON MEETING. 




BY WILLIAM H. HALE. 

The meeting of the National Academy of Sciences, 
held at the Smithsonian Institution, April 20-22,;Was 
attended by over thirty members, or about one-third 
of the entire membership; the president, Prof. Wolcott 
Gibbs, in the chair. 

The business transacted included the election of 
Asaph Hall as vice-president, in place of F. A. Walker, 
deceased; of Ira Remsen as home secretary, in place of 
Prof. Hall, promoted; and of Alexander Graham Bellas 
treasurer, in place of Dr. Billings, resigned. Additional 
members of the council elected were : H. P. Bowditch, 
G. J. Brush, J. S. Billings, O. C. Marsh, Simon New- 
comb and Arnold Hague. 

New members elected are: William H. Dall, of Wash- 
ington; Frank A. Gooch, of New Haven; Charles S. 
Minot, of Boston; and EdwardW. Morley, of Cleveland. 

Only fourteen papers were read, and five of that 
number were obituaries, viz., of G. Brown Goode, by 
S. P. Langley; of Thomas L. Casey, by H. P. Abbot; 
of Charles E. Brown-Sequard, by H. P. Bowditch 
(read by title); of Hubert A. Newton, by J. W. Gibbs, 
read in his absence by A. W. Wright; and of George H. 
Cook, by G. K. Gilbert. 

The scientific papers were "The Influence of Envi- 
ronment upon the Biological Processes of the Various 
Members of the Colon Group of Bacilli," an experi- 
mental study by AdelaideWard Peckham,M.D. (present- 
ed by J. S. Billings);" On the Energy Involved in Recent 
Earthquakes," by T. C. Mendenhall; " On a Ring Pen- 
dulum for Absolute Determinations of Gravity," by 
T. C. Mendenhall and A. S. Kimball; "On the Varia- 
tion of Latitude," by S. C. Chandler; " Variation of 
Latitude and Constant of Aberration from Observa- 
tions at Columbia University," by J. K. Rees, H. Ja- 
coby and H. S. Davis (presented by S. C. Chandler); 
"The Position of the Tarsiids and Relationship to the 
Phylogeny of Man," by Theodore Gill; "A New Har- 
monic Analyzer," by A. A. Michelson and S. W. Strat- 
ton; " On Recent Borings in Coral Reefs," by Alexan- 
der Agassiz; "Notes of Experiments upon the Roent- 
gen Rays," by A. W. Wright. 

In the last named paper. Prof. Wright gave results 
of his experiments which seem to confirm the theory 
that these rays are not refrangible. By using flat 
plates of glass instead of prisms, he obviated the effect 
of the thicker part of the prism on the rays, which, by 
absorbing them, gives the appearance of a negative 
index of refraction. Beside the plate of glass he placed 
a crystal of Iceland spar, without obtaining evidence 
either of refraction or of polarization. In another series 
of experiments he employed means to obtain a thin ray 
and to pass it between the poles of a powerful magnet, 
and afterward reversed the poles, but without induc- 
ing any perceptible change in the direction of the ray. 
The most interesting point in his experiments has been 
made within a few days and is not yet fully verified ; 
but in using a screen of platinum wires be observed 



SLOW SPEED CABLE CAR GRIP FOR USE ON CURVES. 

The cable car system of traction is at a great disad- 
vantage wherever it is necessary to put in any sharp 
curves on the line of the road. The construction of the 
ordinary form of cable car grip is such that, if a stop is 
made in the middle ofjacurve, and the cable is released, 
it will leave the grip and spring toward the center of the 
curve. Hence, in order to traverse a curve, the gripman 
takes a firm hold on the cable and swings around on to 

the next tangent 
at full speed. 
That there is dan- 
ger in such a prac- 
tice goes without 
saying, and on 
such a line as the 
Broadway cable 
road. New York, 
the risk becomes 
unbearable. The 
most troublesome 
curve on this road 
is one which leads 
at Fourteenth 
Street from 
Broadway into 
Union Square. 
Fourteenth Street 
is one of the busi- 
est thoroughfares 
•'Tripping" the in the city, and 
its proximity to 
the shopping dis- 
trict causes a large 
part of the pedestrian traffic to consist of women and 
children, who are continuously passing across the double 
tracks of the Broadway cable line at a point near the 
center of the curve. When it is borne in mind that the 
cars run under ten seconds' headway in the busiest 
hours of the day, the danger to pedestrians at this 
point can be realized. 

Various plans have been proposed by which to meet 
the difficulty, all of which were more or less objection- 
able, for the reason that they involved either the ap- 
propriation or disfigurement of a part of Union Square 
grounds. It was proposed to carry the tracks directly 
across the square at street level or beneath it by means 
of a tunnel. Another suggestion involved cutting off 
the corner of the block at Fourteenth Street and Broad- 
way, or carrying the tracks through the block by 
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Fig. 1. —Cable released 
but held in place by 
hooks. 



Fig. 3.- 
cable. 



two vertical shanks of plate steel, M M, and is always 
carried at a fixed level. The upper jaw, B, is carried 
by a shank, L, which is raised or depressed by the 
action of levers attached to the crosshead and operated 
by the gripman. The jaws are each provided with two 
longitudinal grooves, so that the cable may be taken 
up on either side of the grip. When the car is station- 
ary the cable runs in the groove in the lower jaw, and 
the car is started by depressing the upper jaw and 
gripping the cable, the speed of the car being regu- 
lated by the pressure of the grip. At full speed the 
cable is held perfectly stationary in the grip, and at 
slower speeds it is allowed to slip somewhat, the car 
being carried along by the friction between the jaws 
and the cable. 

The cable is thrown out of the grip altogether, or 
"tripped," by raising a couple of wedges (shown in 
Fig. 2), which are carried by links, R, bracket, P, and 
the two plates, E E, and are operated by a separate 
lever on the car. The plates, E E, are provided with 
stops which, as the plates are lifted, engage the shank, 
L, and raise the top jaw, B, to the position shown in 
Fig. 2. 

The trouble with the old form of grip was that when 
B was raised on. a curve the cable would spring out to 
the inside of the curve and be " lost." To remedy this 
the hooks, H H, whose cross section conforms to that 
of the jaw, B, are hung by links, G, to the jaw near. its 
ends, and have a slightly larger vertical movement than 
the jaw. When the latter is raised sufficiently to re- 
lease the cable, the hooks, H, remain down in place and 
keep the cable from springing sideways out of the 
grooves. This position is shown in Fig. 1. If B be 
raised still further, as in "tripping" the cable, a swell- 
ing upon the jaw just below the link, G, serves to raise 
the link and carry the hook clear of the cable. 

It will thus be seen that this very simple device en- 
ables the speed and stopping and starting of the car to 
be controlled with as much certainty on a sharp curve 
as on a tangent, and we are informed by Chief Engineer 
Pearson that the thirty cars which have already been 
equipped with it are giving the greatest satisfaction. 
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-PERSPECTIVE VIEW OF GRIP WITH RETAINING 
HOOKS ATTACHES, 



means of an arcade cut bodily out of the buildings. 
It will be seen that all of these plans aimed at one 
thing — the elimination of the sharp curve at Fourteenth 
Street — and that they all took it for granted that the 
mechanical difficulties connected with the grip and 
cable were unsurmountable. 

The solution of the difficulty, however, has come in 
the shape of a very simple mechanical contrivance, 
which is so easily applied and operated as to cause sur- 
prise that it was never thought of when the cable grip 
was first designed. By reference to the engravings it 
will be seen to consist of nothing more than a couple of 
loose hooks, H H, which keep the cable in the grip 
when the upper jaw, B, is raised to release the cable. 

The grip consists of a lower fixed jaw, C, and an 
upper movable jaw, B. The lower jaw is rigidly at- 
tached to a crpsshead on the track frame by means of 



Artificial Fuel. 

Eggette or ovoid fuel, in distinction from briquettes, 
says the English journal Machinery, may be considered 
somewhat of a luxury for domestic use, similar to that 
which anthracite coal bears to bituminous. In Europe, 
the convenience of the fuel for the furnace was not so 
much considered as the ability to produce a fuel which 
was cheapest and best suited for handling, storage, and 
transportation. Much greater stress than in America 
was laid on the thorough preparation of the coal, on 
the quality of the pitch or binding material used, and 
on the size of the blocks giving the greatest economy 
in manufacture and handling. 

The systems of preparing the coal for coking and 
briquetting, by washing and jigging, originated in 
Europe and have there been long practiced to such an 
extent that almost throughout the whole of the Conti- 
nent coke can be guaranteed to contain only a certain 
per cent of ash. This difference in the art of washing 
fine coals may to some extent account for the slow pro- 
gress made in the manufacture of briquettes in America. 

Statistics show that the production of briquettes in 
1893 was as follows : 

France 1,750,000 tons. 

Belgium 1,300,000 " 

England 850,000 " 

Austria 350,000 " 

Germany 1,330,000 " 

Italy 560,000 " 

Spain '100,000 " 

Russia and Sweden 100,000 " 

United States 100,000 " 

China, India, and Canada 150,000 " 

The proper mechanical preparation of the coal goes 
far toward making the briquetting of an otherwise 
waste of coal successful and profitable. That the 
thorough washing or freeing from all slate and other 
impurities is one of the chief factors in determining the 
value of the product is obvious, since the value of the 
fuel depends mainly on its freedom from ash, or the 
amount of available combustible matter it contains. 
This is especially important where the fuel is to be 
transported and an extra cost is added for handling 
and transportation. 



Tlie Pneumatic mortar Carriage. 

Recent tests of the pneumatic mortar carriage, of 
which we gave an illustrated description in our issue of 
January 2, have demonstrated its ability to be fired 
through an abnormally large arc of elevation. Owing 
to the fact that the recoil cylinders are at all times in 
line with the bore of the gun, it can be fired from 2° 
depression to 75° elevation — a distinct advantage over 
the common form of hydraulic carriage, which is pro- 
vided with a fixed recoil cylinder placed at a certain 
angle, and has a limited range between 48° and 65° of 
elevation. The construction of the pneumatic carriage 
allows the gun to be mounted nearer to the surface of 
the ground than is usual, and its manipulation is ren- 
dered proportionately easy. 
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AN IMFKOVED STEAM ENGINE. 

The accompanying illustration represents a durable, 
simple, and comparatively inexpensive engine, in 
which two cylinders are arranged side by side and 
have their piston rods connected to a common crank 
shaft. The improvement has been patented (letters 
patent No. 571,034), and is being introduced by Col. 
H. S. Blanchard, of Helena, Mont, The engine has no 
dead center, and its rotary valves are arranged to so 
cut off and cut in the steam that a volume of one full 
port will always be exerted on a piston, and when the 
crank is on the quarter, giving the greatest leverage, 
there being no pressure exerted and energy lost when 
a crank is on the center. Fig. 3 is a detail sectional 
view of one of the steam valves a,nd connections, show- 
ing means for a quick exhaust, and Fig. 3 is an inverted 
plan view of the valve. The cranks are placed at an 
angle of ninety degrees to each other, and one is pre- 
ferably arranged directly on the shaft while 
the other is on the fly wheel, the steam chest 
being midway of the cylinders. In the bot- 
tom of the steam chest is a base plate which 
serves as a seat for the rotary valves, which 
revolve above groups of ports in each end of 
the steam chest, the ports being arranged in 
pairs and connected with channels or leads 
which deliver into the end portions of the 
cylinders, there being also ports connected 
with channels which lead to the exhaust 
pipe. The valves have each a constant and 
steady motion in one direction, although 
moving opposite to each other, but by means 
of a forked shifting lever the engine may be 
easily and instantly reversed. Each cylin- 
der begins to take steam when the crank 
arm is at an angle of about forty-five degrees -^ 

off dead center, but one cylinder being in 
power at a time, and remaining in power 
while the crank arm is passing through an 
arc of about ninety degrees, when steam is shut off 
from the first cylinder and admitted to the other cylin- 
der, each cylinder using the steam expansively in fin- 
ishing its stroke. The same power continuously ap- 
plied by the cylinders alternately to the same leverage, 
i. e., top and bottom quarters of the wheel, results in a 
uniform turning movement through the entire revolu- 
tion and i5> designed to afford a gain in leverage of thirty- 
seven per cent besides the gain by not being in power 



on the dead centers, which actual tests are said to show 
to be as much more. The steamsupply is very nicely and 
automatically regulated by the governor, which is sub- 
stantially like the ordinary ball governor, but it is ap- 
plied to the controlling valve in a different way. Its 
swinging arms are connected by short arms with a 
sliding sleeve on the governor shaft, this sleeve being 
secured to an angle lever pivotally connected by a link 
with a crank on a shaft at one side of the steam chest, 
and having arms connected with the slide valves. In 
case anything breaks, the steam is entirely shut off, 
thus stopping the engine. 



TUe Antiquity of tlie Steel Square. 

The author of ^' The Steel Square and Its Uses" 
speaks of the antiquity of that useful tool as follows : 

"Pliny says that Tlieodorus, a Greek of Samos, 
invented the square and level, but this cannot be. 




it is said to have been found represented. There are 
pictures and sculptures from the ruins of Thebes in 
Egypt showing the square in the hands of the artisan. 
Evidences of its use are also to be seen in ruins in India, 
which are thought by some to antedate those found 
in Egypt. Among the ruins of the Aztecs, or the 
people before them, in Peru and Brazil, it has also been 
found ; and though tools of stone and flint, such as 
axes, hatchets, hammers, etc., were the first used by 
primitive man in these ri^ins that date back beyond 
history, the square is found, and specimens may be 
seen in the British Museum, The square was regarded 
by the ancients as a symbol of completeness. Simonides 
speaks of a man square as to his hands, feet, and 
his mind, etc. Aristotle uses a similar expression," 
It now transpires that the square was known and used 
by the ancient Babylonians, as far back as 9,000 years 
before Christ, if we are to place any confidence in the 
recent discoveries made at Nippur by Ameri- 
cans who are making excavations at that 
ancient city. 



BLANCHABS'S DUPLEX STEAM ENGINE. 

for the square figures in the represented designs of the 
Tower of Babel, one of the earliest known structures. 
The city of Babylon was a perfect square, and the 
bricks used in its buildings and walls were square ; so 
probably were those in Babel. Now, to form squares 
correctly, and to introduce them in endless combination 
into buildings, it needed a guiding instrument of some 
kind. So the square, as a constructive tool, came into 
use. Among the ruins of Babylon, Nineveh, and Petra 



Protective Spectacles for Workineu. 

Injury to the eyes by dust, sparks, flying 
splinters, and stones is by no means rare, 
and only imperfectly prevented by the ordi- 
nary spectacles. These are made either of 
wire gauze, and are then so dark that the 
men cannot help taking them off occasion- 
ally, or of glass. The latter are not liked, 
says Stone. A cold draught makes them 
dim, and the grimy hands are not suited for 
cleaning them. They are destroyed by heavy 
blows, moreover, and themselves give dan- 
gerous splinters, and the side frames have to 
be pressed close against the cheeks, so that 
ventilation is stopped, and the men complain 
about hot eyes. Dr. Thomalla, of one of the 
Berlin accident wards, has devised a specta- 
cle made of Schering's gelatoid, an elastic perfectly 
transparent material, which can be hardened in amyl- 
acetate. If really broken by flying pieces, the mass does 
not splinter. Ventilation is effected through oblique 
perforations, through which under exceptionally un- 
lucky circumstances only a splinter or dust particle 
might find its way. The gelatoid does not condense 
moisture on its surface, and does not become so hot as 
glass near an open fire. It does not catch fire. 



BECENTLY PATENTED INVENTIONS. 
Meclkanical. 

Prrventing End Motion in Shafts, 

ETC.— Joseph Himes, Port Blakely, Washington. To 
prevent longitudinal movement in either direction of 
shafting and spindles, this Invention provides that a 
journal portion of the shaft or spindle shall have a 
swelled portion in the form of two integral cone frus- 
tums, and that to these shall be applied, at the bearings, 
coniform sleeves, in pairs, slidably connected by a tongue 
and groove, permitting their longitudinal adjustment, 
but preventing the rotative movement of either sleeve. 
The device may be applied in connection with a support- 
ing step block for a vertical shaft, or in an end or other 
bearing for a horizontal shaft. T\\ o patents have been 
granted the inventor on this invention, one relating 
more particularly to a bearing for continuous horizontal 
shafts. 

Pump. — Elmo Gr. Harris, Rolla, Mo. 

This pump is arranged to be economically worked by 
compressed air, and is more especially designed for rais- 
ing water in mines or delivering water in a water delivery 
system. The pump has two closed pumping chambers 
with bottom pipe connections for admitting and discharg- 
ing water and top connections for admitting and dis- 
charging air, a shifting valve or switch forming a part 
of the connections from the mlet and discharge pipes 
of the air compressors to the pumping chambers, there 
being also an operating mechanism for the shifting 
valve . 

Cleaning Textile Fibers. — Louis 

Drach, Buhl, Germany. From the cops, or from the 
reel carrying the yarn, the threads pass through thread 
guides and over a rod to the cleaning device, as provided 
by this invention, which comprises adjustable jaws with 
teeth m a zigzag path for the thread, mounted on a piv- 
oted support connected with a lever whose free end is 
connected with the thread guide board, whereby, when 
the board is raised and lowered to distribute the coils of 
thread upon the bobbin, the cleaning device is also 
raised and lowered by the lever, and the angle of inclina- 
tion of the threads and their tension is maintained. 

Hammock Making Machine.— Ignacio 

Basulto, New York City. This machine comprises a 
series of needles or bars around which the thread is 
wound by suitable movable guides, there being mechan- 
ism for advancing the meshes thus formed, and means 
for feeding the material forward . A fabric of practically 
unlimited length may be made, there being used as many 
mesh-feeding bars as the complete fabric has rows of 
meshes, and various patterns may be produced by 
using cylinders with cam grooves of different shapes. 



extending along one side of the trough, and there being a 
connection between the roller driving device and the 
finger carrying bar. The rollers engage the tops to pull 
them from the vegetables, the latter being discharged in 
good condition, while the tops and clinging dirt and 
dust accumulate beneath the machine. 

Corn Husker.— Marcus W. Bailey, 

Woodhull, 111. A husking glove provided by this in- 
ventor has a finger cap, a finger band, a hinged connec- 
tion between the sides of the band and the finger cap and 
a fiexible connection between their fronts, there being 
also a point on the top edge of the finger cap and a 
rigid thumb ferrule with a flange extending above its 
upper surface. Ample provision is made for ventilation 
in the glove, by means of which the com may be husked 
cleanly and quickly, without unduly tiring the operator. 

Stump Puller.— Edfj:ar Nelson, St. 

Mary's, Ohio. A simple and forceful means for applying 
power is described in this invention, applicable for pull- 
ing stumps and other purposes, the device being a part 
of the anchor or connecting means, by which the strain 
may be released when desired, and the slack partially 
taken up before commencing . the pull. The tension 
draught device has an interposed slack member consist- 
ing of a long link with S-shaped bar connecting its oppo- 
site sides, while a retaining device attached to the tension 
draught device is adapted to hold the ends of the slack 
member. 



Asricultura], 

Onion Topper.— Arba E. Vrooman, 

Arthur, North Dakota, and Warren F. Vrooman, Madi- 
son, Ohio. IV) quickly remove the top§ .from vegetables 
without bruising or injuring them, these 'inventors have 
devised a simple and inexpensive ma:chine, to be run 
either by power or by hand, the various parts being 
readily adjustable for large and small vegetables. Sup- 
ported over topping rollers is a trough having an opening 
registering with the space between the rollers^ fingers 



ITIidcellaiieoiis. 

Bicycle Brake.— Albert N.Godfrey, 

Port Townsend, Washington. Journaled in a hanger 
pivotally connected by a link with the front frame fork 
is a pulley with slightly concave rim covered with vul- 
canized rubber, to bear on the bicycle tire, the ends of 
the pulley being coniform and being journaled in verti- 
cal slots in concave-shaped shoes on the inside of the 
hanger. Extending up from the hanger is a pusher 
bar connected with a brake-actuating lever whose free 
end extends near the handle bar at one side. A spring 
holds the brake pulley normally away from the wheel, 
but by a slight movement of the brake lever the brake 
pulley is moved downward, inducing frictional resistance 
between its coniform ends and the inside shoes of the 
hanger at the same time that a graduated resistance 
takes place between the pulley and the wheel of the bi- 
cycle. 

Rudder for Boats. —Levi M. Thomas, 

Punta Gorda, Fla. The rudder stock, according to this 
invention, is connected by a brace with the upper por- 
tion of the rudder blade, and the lower portion of the 
latter is pivotally connected with the boat by a socketed 
plate on the skeg, and a plate on the rudder carrying a 
pin. Attached to the rear of the boat is a bearing for the 
rudder stock, consisting of a hinged clamp with adjust- 
able locking device . With this construction the rudder 
may be readily shipped and unshipped and the device 
is strong and simple. 

Sewing Machine Roller Bearings. 

—Williams. Sutton, Belvidere, 111. The bearings pro- 
vided by this invention each consist of a cup movably 
held in a frame, a cone on a revoluble post projecting 
into the cup, a set of balls in the cup engaging the cone, 
and a threaded sleeve surrounding the revoluble post 



and screwing in the frame with its inner end engaging 
the cup to adjust the latter. Any wear may thus be 
readily taken up, and the friction of the moving parts is 
reduced to a minimum. 

Valve Mechanism.— James A. Healy, 

Nashville, Tenn. For fiushing devices, hydrants, etc ., a 
valve mechanism is provided by this inventor that may 
be easily reached for repairs, hich will be self-closing, 
and in which leakage is reduced to a minimum. In a 
discharge tank having a waste outlet is a water receiving 
and discnarging pipe with valve seat and valve in its 
lower end, a valve casing in the pipe having a valve and 
a waste outlet, and there being a connection between th's 
valve and the first valve. A stem extends upward from 
the waste outletvalve, a push rod having a cup-shaped 
lower end into which the stem extends, while a valve pipe 
surrounds the rod and a plug valve on the rod engages 
in a valve seat in the valve pipe . 

Fence.— James W. Hammett, Eureka, 

West Virginia. In wire fences this invention provides a 
peculiar construction and arrangement of a brace panel 
and a hillside post, to increase the strength and stiffness 
of the fence and adapt it to firmly stand on a hillside, 
and also to be easily repaired, should it be weakened by 
caving or washing of the bank. The post has a slotted 
and wedge-shaped metal foot, and an angular surface 
bracket, with one end attached to the post and the other 
end slotted to receive anchorage pins, while a diagonal 
brace extend from the surface bracket to the post. 

Neck Yoke.— Jolm W. Harper, Hi^'- 

gins. Neb. The top of the outer end of the pole, ac- 
cording to this invention, has a roughened surface or an 
attached cogged plate, on which a curved cam plate 
with a cog surface is pivotally held by means of a loop 
extending beneath the pole, a crossbar at the upper ends 
of the loop forming a pivot for the cam. Straps or rods 
extending through the center of the pole, and held in 
position by nuts, connect with the pole loop, and hold 
the cam in binding contact with the cogged plate on the 
pole, so that, whether the draft be forward or back, any 
slipping of the yoke is prevented. 

Folding Bed.— Israel A. Dodpre, Fort 

Worth, Texas. A bed which can be cheaply made, and 
may be easily moved from place to place, is provided by 
this invention, the bed body having sliding handles and 
a hinged frame turning down to secure the bedding. 
Pivoted to the body are base legs which form a stop, and 
pivoted outer legs are connected by links with the base 
legs. When turned edgewise the bed takes up but small 
space for storage or shipment, and is light and easily 
handled and perfectly safe, requiring no dangerous 
weights or springs. 

Folding Bed.— George S. Hastings, 

Long Island City, N. Y., and William W. Flagler, New 
York City. A multiple folding bed or structure has been 
devised by these inventors, in which a number of beds 
may be folded to be out of the way, and with their backs 
against each other when not in use, in like manner to 
berths upon a vessel. The beds are pivoted at their rear 
ends in a frame, within which the beds fold one back of 
the other, the legs being pivotally connected with the 
uppermost bed near its outer side, while a supporting 
bar connects the legs and receives the outer portion of 
the lower bed. A weight is attached to the legs to assist 



in holding the beds in folded position. Beds in the 
nature of bunks may be quickly and inexpensively erect- 
ed according to the construction provided for by this in- 
vention. 

Bath Tub. — John G. Lacy, Lon^ 

View, Texas. A small portable or foot tub is, according 
to this invention, provided with a removable shield and 
seat capable of enlarging the size of the tub and of fur- 
nishing a rest for the person using it. The shield is 
crescent shaped and bent so that its lower edge may lie 
snugly against the upper edge of the tub, the upper edge 
of the shield extending outward and upward from the 
tub. The shield also has a seat and a pocket on each 
side is held (in place by means of side clips, while pivot- 
ed to its back are folding wire rod legs. 

Preserve Jar Grapple. — Henry 

Gartelman, New York City. To facilitate the handlinig 
of jars while filling them with preserves, etc., this in- 
ventor provides a device comprising two pivoted firms 
with bands of steel or other fiexible material secured to 
the arms on opposite sides of the pivot, the bands being 
adapted to engage the peripheral surface of the jar. On 
the outer end of one of the arms is a foot to engage the 
bottom of the jar as it is clasped by the tool. The di- 
ameter of the bands may be readily increased for jars of 
different sizes, and, with this implement, jars and their 
contents may be heated and then handled, and the 
cover fastened in place, without soiling or scalding the 
hands. 

Safety Razor Strop. —Albert L. 

Silberstein, New York City. This strop has a spring- 
pressed casing fitted to elide on the strop bed, a blade 
holder journaled on the casing having a shaft carrying 
at its ends gear wheels, racks sliding on the sides of the 
casing being in mesh with the gear wheels. The ope- 
rator, by simply moving the racks forward and back- 
ward, causes an automatic sliding of the cutting edge of 
the razor blade over the holder, and also an automatic 
reversing of the strop at the end of each stroke. 

Ash Sifter.— Charleg A. Morse and 

George F. Shattuck, New York City. In a suitably con- 
structed casing adapted to receive in its upper end the 
material to be sifted is a peak shaped screen, there being 
under the screen a hopper and a chute discharging into 
the ash pan . Coal and cinders rolling down the sides of 
the peak shaped screen are directed by deflectors upon 
other screens and carried in a zigzag course to a coal 
box, any ashes being separated and carried to the ash 
pan. The work of separating the ashes from the coal 
and cinders is thus automatically performed . 

Garment Pin.— Jennie McK. Secord, 

Rotterdam Junction, N . Y. This inventor has devised a 
fastening pin for hats and bonnets, or which may be 
used as a shawl pin, or with other articles of apparel. It 
has a ringlike head, around cross bands of which are 
passed an elastic .cord, forming separate runs of the 
cord, which also carries a block in which is a recess to 
receive the point of the pin. After pushing the pin 
through the article the pin point keeper is placed over 
the point by stretching the cord. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Alanne Iron Works. Chicago. Catalogue free. 

t'or lOKgins engines. J. S. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co. .Chagrin Falls, O. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co.^ Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," ToT :Monadnock Block, Chicago. 

Foreign Worrall Clutch Patents for sale outright or 
on royalty. Great success in United States. Address 
American Twist Drill Co., Laconia, N. H., U. S. A. 

The celebrated " Hornsby- Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Colorado's Gold Fields, Illustrated. 
Just out, with correct map and nearly 100 mining views 
natural as life. This valuable book will be sent free pre- 
paid with our big 56 col. family paper 3 months on trial 
for 25c.; club of 5 and 5 books $1. Latest mining news. 
Mention the S. A_m. and address Illustrated Weekly Sen- 
tinel, Denver, Colo. Cripple Creek is fully described. 

T^ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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(7156) J. W. C. asks : 1. Is it necessary 

to amalgamate the zincs of a Crowfoot gravity battery ? 
A. It is not necessary and is not usually done. 2. How 
can the sulphate of copper solution be kept down ? I 
am very careful in starting a cell, filling up with clean 
water and dropping in crystals of sulphate of copper, but 
the solution does not settle, and in a few hours, even with- 
out current, the zinc becomes coated with the mud of 
the copper— and with a current is much worse, the coat- 
ing getting very thick and hanging down like icicles. A. 
Using the battery for work is supposed to keep the 
copper solution down. Apparently you do not use a 
sufficient excess of copper sulphate. Certainly, with an 
excess of crystals and by occasional renewing of the 
upper I ayers of the liquid, the taking of a current from 
the battery should tend to obviate, not produce, the diffi- 
culty. If you let the battery run too long, the increase in 
specific gravity of the zinc sulphate solution will bring 
about the difficulty complained of. 3. Method of cal- 
culating the gear of a bicycle. A. Divide number of 
teeth on front sprocket wheel by number on rear sprocket 
wheel and multiply the diameter of the driving wheel 
thereby. 

(7157) W. R. T. writes: I have the use 

of 64 gravity cells 6X8 for fifteen hours each day. 1. 
Can I fully charge three chloride accumulators, type " D," 
consisting of 5 plates, size 6x6 inches, in that time? A. 
You will probably not get over one-tenth of a charge out 
of the gravity batteries running for the period of time 
which you mention. 3. How should the gravity cells be 
connected ? A. A good arrangement would be 16 in 
series and 4 in parallel. 3. How many 3 candle power 
lamps, 6 volts and under, can be run from these three 
storage batteries at one time ? A. Twelve to eighteen at 
good incandescence. 4. Would it injure the storage bat- 
teries to leave them connected in circuit while the 
gravity cells are in use on a Morse circuit ? A. It would 
not injure the batteries. It would, of course, exhaust 
them proportionately to the service and might give too 
strong a current for the apparatus. 



NEW BOOKS, ETC. 

Problems and Questions in Physics. 
By Charles P. Matthews, M.E., and 
John Shearer. New York: The Mac- 
millan Company, London: Maciuil- 
lan & Company, Ltd. 1897. Pp. 
vii, 243. Price $1.60. 
Modern physics has received a new momentum from 
the application to it of the theory of dimensions. While 
this has e:iven it a new meaning, it does not do to make a 
merely mathematical science of so subjective a branch 
as physics. The subjective treatment of physics by the 
older school has done much to retard the proper advance- 
ment of the science. In the present work the author starts 
with the theory of dimensions and elucidates most excel- 
lently the starting point of physics. The work in the 
book is largely comprised of problems, and it seems a 
very admirable production. Yet from a somewhat hasty 



examination of it we are inclined to think that the author 
would have done better had he been more expansive in 
his introductory portion. Thus it seems to be assumed 
that the person using the boob will undepstand thor- 
oughly what force, energy and work are, but we certainly 
would like to have seen these subjects more fully treated. 
Perhaps it is simply because the work has impressed us so 
favorably that we make this criticism, because we think 
that an adequate treatment of the subjects of force, work 
and energy would have been most acceptable from so 
eminent an author. 

Mechanics of Ventilation. By 
George W. Rafter. Revised Second 
Edition. New York : D. Van Nos- 
trand Company. 1896. Pp. 143. 
Price 50 cents. 

In this little book, which by the appearance of its 
second edition indicates its popularity, we find a well 
known member of the familiar green colored Van Nos. 
trand Science Series. Its reaching a second edition goes 
to show its utility. Without going into abstruse mathe- 
matics, it gives full systems for use for testing and cal- 
culating ventilation apparatus of different descriptions. 

Tables for the Determination of 
Minerals by Physical Proper- 
ties. Ascertainable with the aid of 
a few field instruments. Based on the 
system of Prof. Dr. Albin Welsbach. 
By Persifor Frazer. Fourth edition, to 
which one hundred and thirty-five 
additional species have been added. 
Philadelphia : J. B. Lippincott Com- 
pany. 1897. Pp. xi, 163. Price $1.50„ 
The accomplished mineralogist, in 99 cases out of 100, 
determines minerals by their appearances pure and sim- 
ple. We have before reviewed a similar book from an 
American source. In the present work the author makes 
a less exacting differentiation. The divisions are three, 
based on luster and streak : The first, metallic luster, is 
arranged in five pubdivisions, based on color; two di- 
visions of metallic and non-metallic luster include six di- 
visions for colored streaks. Three divisions, all of non- 
metallic luster and white or light gray streaks, are divid- 
ed by their sectility and hardness. Beyond this each 
mineral has to be individually determined. The usual 
methods are applied for determination. A supplement 
of nearly fifty pages which is appended simply gives 
minerals in alphabetical order, abandoning all attempt at 
classification. 

The Garden and Forest, a weekly pub- 
lication conducted by Charles S. Sargent, Professor of 
Aboriculture in Harvard College, is a paper which every 
one desirous of being well informed in matters relating 
to horticulture, landscape art and forestry should take. 
The bound volume covering the numbers for the year 
1896 constitutes a handsome quarto of 530 pages, embel- 
lished with many beautiful and original illustrations, and 
the reading matter treats of a wide variety of subjects, 
and is all of high quality. 



TO INVENTORS. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both-continents, and to possess 
unequaled facilities for procurinf; patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadway, New York. 
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Account keeping apparatus, M. H. Roberts 580,899 

Addressing machine, V. D. Rettich 5S1,010 

Aerating liquids, apparatus for, P. C. Hewitt ,')81,20(i 

Air ship, H. Heintz 580,9J1 

Amalgamating and concentrating: precious 

metals, apparatus for, H . H. Eames 581,10fi 

Amalgamator, J. A. Hedge 581,lo9 

Animal shipping box, G.Bell 581,191 

Animal trap, G. U. Hall 580,8(U 

Annealing furnace, rotary, W. S. Vosburgh 680,9'Jr 

Armature for dynamo electric machines, A. L. 

Farcelle 580,889 

Armature for dynamos and electric motors, sec- 
tional, G. Ij. Jeck 580,977 

Audiphone, compound, J. A. Lakin 580,872 

Automatic clamp for textile machinery, H. W. 

Butterworth 581,102 

Axle, car, J. H. Egbert 580,934 

Baking pan, H. Hollandt 581,21^2 

Bale tie, L. Bai-celoux 580,841 

Basket for fruit, vegetables, or other commodi- 
ties, W. C. Mallett 580,947 

Batteries, construction of, E. N. Dickerson 581,104 

Bearing, C. A. Svensson 580,i»94 

Bearingfor vehicle wheels, ball, C. B. Roberts... 580,956 

Bed bottom, spring, C. R. Barker 681,097 

Beer manufacturing apparatus, F. C. Hewitt 581,207 

Beer, packing, cooling, and dispensing devrce for, 

J. Ruppert 581,0a5 

Belt holder, L. W. Rice 581.140 

Bicycle handle bar, A. V. Green 581,254 

Bicycle handle bar, adjustable, A. V. Green -581,255 

Bicycle sprocket mechanism, L. B. Gaylor 581.024 

Binder, L. M. Leslie 581,12J{ 

Binder, loose sheet, L. M. Leslie 581,124 

Bleaching by electrolysis, apparatus for, A. E. 

Woolf 581,052 

Boiler cleaning apparatus, Burnesoii& Richey... 581,247 
Boiler rooms and furnaces, introducing air into, 

N.W. Pratt 580,895 

Boiler tube plug, M. J. Hughes 581,209 

Bolt machine, J. Wagner 581,144 

Bookcase, Brown & Merrill 580,844 

Book holder, E. Glover 581,225 

Book or pad, sales, Webber & Bingner 580,914 

Bottle, J. J. Allen 680,968 

Bottle, J. H. Foole 581,134 

Bottle and bottle stopper, S. S. Miller 580,878 

Bottle making machine, Reeves & Maurader 581,083 

Bottle, non-reflUable, Doty & Donnellan 581,150 

Bottle, non-reflllable,W. S.Hannaford 581,157 

Bottle stopper, J. A. Donahue 581,105 

Bottle stopper, E. N. Gilflllan 581,153 

Box. See Animal shipping box. Fare box. Knock- 
down box. Metallic box. 

Box, H. L. R. Wolf 581,051 

Boxes of cardboard, etc., machine for applying 

strips of paper or cloth to, B. Romer 580,958 

Braiding machine. J. H. Jones 680,944 

Brake system, fluid pressure, W. T. Bothwell 580,843 

Brick press, hydraulic, J. J. Koch 581,223 

Buckle, back band. J. S. Brown 581,193 



Building block and column, composition, J. Schu- 
macher 581,142 

Burial casket, W. Hamilton 581,155 

Burner. See Gas burner. 

Bushing for block sheaves, roller, W. W. An- 
drews 580 999 

Butter worker,'*!]! F. Smith."'.'.'.".".'.'.".'.**.'.'.'.'.'.'.'.'.'.'.'.'.'. 581,043 

Button cap, C. H. Goodwin 581,111 

Cabinet, document, J. J. Shtuchka 581,241 

Calculating machine, D. J. T. Hiett 680,883 

Can heading machine, A. Calleson 581,018 

Can opener, K. L. Westerfield 580,916 

Car coupling, D. R. Joslyn 581,072 

Car coupling, J. M. McMillan 580,8b7 

Car coupling, J. Meyer 581,125 

Car door bracket, E. A. Hill 580,943 

Car draught gear, Brauer)& Kelso 581,193 

Car fender, Carhart & Aldrich 681,059 

Car fender, A.Di Trani 580,932 

Car sand box, railway, F. S. Bliss 581,016 

Car seat, F. 11. Henry 580,976 

Cars, unloading attachment for railway flat, S. 

W.Hall 580,974 

Card, self supporting, E. T. Gibson 580,858 

Carpet stretcher, U. T. Mengert 581,167 

Carriage, folding baby, Server & Javltz 581,013 

Case. See Bookcase. 

Cash register, pocket, (i. O. Brager 581 057 

Caster, W. Merl . 681216 

Centrifugal inachhie, P. C. Hewitt 681,205, 58l',208 

Chain, velocipede, 11. M. J. Jacquet 581,071 

Christmas tree candle holder, A. W. Hoffmann... 581,249 

Churn, Ray & Vickers 580 8it8 

Churn and butter worker, M. l\ Stadtmuller 581,182 

Churn and butter worker, combined, Penn & 

Guild 581,133 

Cigar marking and cutting device, E. A. Marti 581,029 

Cigarette machine, C. R. Martin 581,077 

Clhnamic aldehyde, obtaining, h\ Ach 581,06;^ 

Cistern refill, J. W. Hale 580,860 

Clamp. See Automatic clamp. Clothes clamp. 

Kug clamp. 
Cleaner. See Flue cleaner. 
Clip. See Paper clip. 

Cloth cutting machine, E. M. Waring 581,092 

Cloth cutting tool, C. W. Cohu 580,969 

Clothes clamp, F. J. French 681,152 

Clothes line adjuster, R. R. Quackenbush 580,896 

Clothes line conveyer, A. G. Molteni 581,169 

Clothes line reel, T. J. Pearson 581,009 

Coal burning furnace, J. Eynon 581.108 

Comb, P. Scbulz 581,040 

Computing and measuring machine, cloth, O. 

Heckel 680,862 

Cooler. See Milk cooler. 

Copied effects to letters, machine for damping 

and giving press, A. J. Bodkin 581,056 

Copying apparatus, W. Junge 581,163 

Corn cutter and binder, J. A. Stone 680,908 

Cotton gin, T. J. Griffin 581,069 

Cotton hook, F.J. Murphy 580,949 

Coupling. See Car coupling. Hose coupling. Pipe 

coupling. 

Crate, bicycle shipping, W. C. Fear 581,151 

Crusher. See Rock or ore crusher. 

Curling iron, E. D. Middlekaufl" 580,877 

Cutout, automatic, C.A.Rolfe 580,957 

Cutter. See Potato cutter. Stone cutter. 

Cutter head. S. J. Shimer 681,178 

Cutting, folding, and winding strips of flexible 

material, machine for, Adams & Hawes 581,015 

Cutting machine safety device, J.C.Leslie 580,874 

Cyanide solutions, treating, J. C. Montgomerie... 580,948 

Cycle brake, E. A. Hine-, 581,005 

Cycle, sky, C. E. Myers 581,218 

Die holder and box, R. Turner 581,143 

Disinfecting and deodorizing, method of and ap- 
paratus for, A. E. Woolf 580,919 

Display rack, W. J. Unkenholz 581,049 

Diving apparatus, C. Paul 581,174 

Door opening device, Peck & Taf t 581,132 

Drier. See Fiber drier. 

Dusting device, R. L. Fairchild 581,109 

Easel for pictures, etc., J. Berbecker 581,098 

Electric cables, erecting aerial, F. S. Viele .... 581,242 

Electric machine, dynamo, M. O. South worth 581,089 

Electric wire conduits, junction box coupling 

for, J. P. Coghlin 581,064 

Electrical resistance coil, J. Nebel 581,170 

Elevator, C. A. Harkness 581,114, 581,115 

Elevator, C. R. Pratt 580,893 

Elevator safety dev ice, C, R. Pratt 580,894 

Engine. See Rotary engihe. 

Envelop, F. M. Criswell 681,019 

Envelop, H. E. Dyer 581,00H 

Envelop fastener, safety, J. W. Wilkins 581,220 

Envelop, safety, H. A. Lange 580,873 

Fare box, O. Katzenberger 581,164 

Fastening device, W. B. Draper 581,224 

Feed cutting machine, W. J. Clark - . . 581,#62 

Feed water heating apparatus, Jones & Wilson.. 581,212 

Feeder, poultry, O. F. Johnson 581,120 

Keeding, cutting, and printing machine, F. Meisel 580,985 

l-'ence, I.. Clark 580,84', 

t'ence, wire, G. H. Chandlee 581,195 

Fence, wire, J. M. Keith 580,8^*9 

Fence, wire, H. Watkins 581,145 

Fiber drier and cleaner, C. C. Wolcott 581,09f; 

Fire alarm system, C. E. Buell 580.927 

Firearm, J. M. Browning 580,923 to 680,926 

Firearm, C. J. Ehbets 580,935 

Fire escape, W. W. Cook 581,197 

Fire escape, Edgington & Calhoon 580,852 

Fire escape, H. Steimann 580,lHil 

Fireproof wall and partition for buildings, T. 

Bailey 581,227 

Fish and fish offal, apparatus for treating, J. C. 

W. Stanley .*. 581,045 

Fish plates, device for, J. S. P. Strickler 580,903 

l-'ishing appliance, H. J. Welch 580,915 

Flood gate, H. Lorton 580,876 

Floodgate, W. O. Phillips 580,892 

l-'lue cleaner, fluid pressure, G. D. Harris 581,231 

Folding machines, device for removing offsets 

from, J. L. Firm 580,938 

Fruit jar, K. E. Gunkle 581,112 

Furnace. See Annealing furnace. Coal burning 

furnace. Muffle furnace. 

Furnace. F. Robbin 581,084 

Furnace, S. G. Smith 581,179 

Furnace grate, W. W. Churchill 581,061 

Furnaces, app aratus for feeding comminuted 

fuel to, Allen & Tibbitts 581,244 

Furnaces, peep hole for cupola, G. F. Speer 581,014 

Furniture, combination article of, M. Joo 581,2.'i3 

Gas burner, R G. Golder 581,025 

Gas burner, T. Holliday 581,117 

Gas manufacturing apparatus, A. M. Hay 581,203 

Gases and liquids, apparatus for mixing, J. J. 

Flanders 581,022 

Gate. See Flood gate. Swinging gate. 

Glass blowing machine, N. W. Hartman 581,158 

Glass tube grinding machine, T. W. Van Hoesen 580,!*13 

Grain scourer, Keith & Lanphere 580,978 

Hammer, T. W. Mackie 580,946 

Hanger. See Sign hanger. 

Harvester, thrasher, and separator, combined, J. 

S. McCormick 581,219 

Hat dipping machine, C. S. Peck 58#,891 

Hay rake, horse, W. J. Cook 581,001 

Heater. See Hot water heater. 

Heel attaching machine, Raymond & Fogg 581,039 

Heels, machine for making wooden, L. H. 

Dwelley 580,933 

Hinge, blind, P. O. Myer 580,885 

Hitching post, P. H. Conner 581,0«5 

Hog ringing trap, Runnells & Pratt 581,175 

Hoisting drum, S. H. Pitkin 580,952 

Holdback, vehicle, C. H. iMills 580,879 

Hook. See Cotton hook. Mail pouch hook. Snap 

hook. 

Horse boot, pneumatic, R. Sites 581,042 

Horse training device, J. S. Weathers 580.965 

Hose coupling, A. G. Kinyon 580,871 

Hot water heater, T. S. Bayles 581,190 

Huller. See Pea huller. 

Hydrant, M. P. Elgen 580,936 

Ice shave, Schwenk & Wilson 581,177 

Indicator. See Lamp indicator. 

Inkstand, G. C. Marlitt 580,981 

Ink well. L. G. Houser 580,864 

Insole, G. W. Young 581,146 

Insulator, electric wire, J. E. Sharpe 581,088 

Insulator for electric railways, section, S. L. 

Foster 581,023 

Interrupter, D. M. Moore 580,988 

Interrupter, oscillating, D.M.Moore 580,987 

Iron. See Curling iron. Smoothing iron. 

Iron shears, T. W. Schulze 581,176 

Jack. See Lifting jack. 
Jar. See Fruit jar. 

Jar holder, M. E. Arnould 581,054 

Kiln floor, dumping, W. H. Prinz 581,137 

Knitting machine, C. J. Applet on 681,253 

Knitting machine. J. Schmitt 680,902 

Knockdown box, W. E. Keeler 581,234 

Knot tying device, A. J. Nichols 581,240 

Label, tree, F. Blake 581,221 

Ladder, store, P. A. Myers 581,239 

Lamp, acetylene gas generating, W. H. Dennis... 581,020 

Lamp, electric arc, W. L. Preece 581,136 

Lamp for liquid hydrocarbons, incandescent, K. 

Trobach 581,090 

Lamp for railway carriages, petroleum, Erber & 

Dietrich 580.970 

Lamp indicator, J. W. Morgan 581,007 

Lantern, E. Ferriss 581,200 



Lantern, cycle, E'. Rhind 581,139 

Lap board and table, combined, M. H. McCorkle 581,127 

Lasting shoes, attachment for, W. H. Usher 580,911 

Lawn sprinkler, W. Quayle 581,252 

Leather staking machine, A. V. Hysore 580,8*15 

Lifter. See Pan lifter. 

Lifting jack, M. H. Tyler 581,048 

Lifting jack, Goodwin & Brown 581,154 

Liquid deliverer, check controlled, U. D. Colman 581,149 
Lock. See Permutation lock. 

Lock, W.H.Bali 580,921 

Lock, J. C. Hollnian 681,161 

Lock hub, W. H. Taylor 580,963 

Loom, carpet, Kynett & Tuttle 581,075 

Magnet, G.G. Brown 581 101 

Mail bag fastening, E. H. Ort 580,888 

Mail pouch hook, G. A. Whitehead 580,917 

Malting machine, M. A. Barber 680,840 

Match safe, L. L. Kellogg. 680,870 

Measurer, milk, A. C. Jacobi 680,866 

Medical apparatus, electro, R. H. Wappler 581,091 

Metal bending machine, C. T. Draper 581,002 

Metal, machine for cutting, shearing, punching, 

and embossing, P. Middaugh 580,986 

Metallic box, G. H. Williamson 581,189 

Milk cooler, J. F. Harvey 581,070 

Milk tester, G. G. Wickson 581,188 

Mill. See Roller mill. 

Mill and scale, combnied, F. W. Gibson 581,068 

Moulding fence posts and making cores for same, 

W. P. Cahill 580,9*28 

Moulding radiator sections, mould for, O. Bryant 581,017 

Mop head, adjustable, P. J. Scharbach 580,959 

Mop wringer, D. N. & H. L. Hyre 581,222 

Motor. See Spring motor. 

Mower, M. Kane 580,868 

Muffle furnace, revolving, A. R. Meyer 581,168 

Music leaf turner, C. E. Shuler 581,W1 

Music leaf turner, L. H. Payne 581,081 

Musical instrument damping device, mechanical, 

F. A. Biehter 580,955 

Nipples and stud bolts, machine for making, W. 

C. & F. E. Wells 581,187 

Nose clamping device, L. Bay 580,954 

Nut lock, J. A. Lorabas 581,216 

Oar lock, A. Baylies 580,842 

Oar lock, ball bearing, J. V. Lewellen 581,214 

Ore washer, C. F. Pike 581,033 

Oven, Chambers & Seymour 581,060 

Oven, reel, J. R. Mc William 581,128 

Packing, metallic, E. L. Raynsford 581,138 

Pail and lantern, dinner, Bryan & Harriman 681,058 

Pail, oyster, J. W. Knight 581,028 

Pan. See Baking pan. 

Pan lifter, C. S. Rose 580,900 

Paper box machine, J. M. Hitchcock 581,116 

Paperclip, H. D. Reeve 580,991 

Paper, elevator for feeding sheets of, C. H. Hey- 

wood 580,942 

Paper holder, T. P. Mautz 581,237, 581,238 

Parcel delivery system, G. E. Pancoast 581,131 

Pattern marking apparatus, L. Schaefer 580,901 

Pea huller, C. A. Ketcham 581,073 

Pedal rubber attachment, F. J. Willard 581,095 

Pegging machine, Davey & Ladd 581,066 

Pen for recording instruments, fountain, F. A. 

Jones 581,121 

Pen guide, D. Nevin ,581,171 

Pen, shading, F. Van Gerpen 580,939 

Perforating machine, check, B. F. Mills 581,126 

Permutation lock, O. J. Jonsson 581,226 

Photographic pictures on porcelain, producing, J. 

F. Fritsch 581,0CM 

Pipe. See Tobacco pipe. 

Pipe, apparatus for manufacturing angular, P. 

Boyd 581,228 

Pipe coupling, G. F. Wentz 581,050 

Pipe joint repairer, W. Vanderman 580,996 

Pipe threading and cuttuig machine, W. C. Wells 581,186 
Placer dirt, apparatus for treating, C. F. Pike. 

581,035, 581,037 

Plow, M.C. Cone 681,000 

Post. See Hitching post. 

Potato cutter, L. Sternberg 580,962 

Power. See Wave power. 

Power of sea waves, apparatus for utilizing, B. 

M. Fletcher 581,067 

Power transmitting mechanism, U. Root 581,012 

Precious metals, apparatus for treating placer 

dirt in recovering, C. F. Pike 581,036 

Precious metals from magnetic ores, apparatus 

for separating, C. F. Pike 581,032, 581,034 

Press. See Brick press. 

Print mounting roller, J. F. Marsters 580,982 

Printers' quoins, supplemental tightener for, A. 

T. H. Brower 580,922 

Printing machine inking apparatus, W. Scott 580,9t3 

Printing machine vibrator roll, F. Meisel 580,984 

Printing on fabrics, machine for, Haddon & 

Kuenemann 681,201 

Printing on fabrics, machinery for, Haddon & 

Kueneinann 581,202 

Projectile, E. M. Johnson 581,211 

Propeller, boat, L. Sands 581,086 

Propeller wheels, etc., device for reversing mo- 
tion of , G. E. Tregurtha 581,184 

Pulley, reversible, R. S, Paxton 580,890 

Pulverizing ores, etc., machine for, IStorer et al.. 58tl,909 

Pump, electric, B. Hef tye 581,204 

Pump, force, C. S. Currie 580,848 

Puzzle, W. H. Backus 589,839 

Radiator, steam or hot water, W. A. Seevers 680,904 

Rail joints, method of and means for forming, 

H. W. Falk 580.971 

Railway buff'er arrester, J. A. Weber 581,185 

Railway frog, J. W. Meads 680,983 

Railway rail fastening, W. J. Morrison 581,217 

Railway switch, G. M. Hilbert, Jr 581,026 

Rail way switch, Egge & Scha.ffer 581,2^ 

Railway tie, metallic, H Erickson 680,9:^7 

Railway track instrument, C. H. Sherwood 680,906 

Rake. See hay rake. 
Reel. See clothes line reel. 

Reflector, chandelier, N. Weeks 581,t94 

Reflector for art galleries, show windows, etc., N. 

Weeks 581,093 

Register. See cash register. 

Riveting and pressing machine, C. B. Albree 581,147 

Rock or ore crusher, Hanna& Gates 581,113 

Roentgen rays, apparatus for utilizing, C. F. Eas- 

ton 581,199 

Roller. See print mounting roller. 

Roller mill, centrifugal, Propfe & Zarniko 581,082 

Rolling sheet metal, apparatus for, F. Menne 681,078 

Rotary engine, T. R. Almond 580,838 

Rubber tubing, method of and apparatus for 

manufacturing seamless, J. J. Fields, Jr. 580,8.M 

Rug clamp, S. P. Hanson 580,975 

Rule, folding, G. R. Willcox 680,918 

Sad iron pad, S. C. Woodhead 581,243 

Sand bin and appliances, W. G. Root 581,141 

Sash balance, J. Oeflnger 581,130 

Sash fastener, window, W. S. Gardner 580,856 

Sash, window, E. B. Spencer 580,992 

Saw set, J. Bowles 581.245 

Saw sharpener, L. Littlei ohns 580,875 

Saw tooth, inserted, A.G. McCoy 580.ft')0 

Sawing machine, Tope & Gartrell 581,183 

Scale, computing, 0.0. Ozias 581,172, 581,173 

Scissors with cloth cutting attachment, l\Thor- 

lakson 580,995 

Seeding machine and disk harrow, combined, W. 

G. Munn 581,030 

Selling device, electric, Davidson & Armstrong. . . 580,931 
Sewing and cutting machine, buttonhole, F. W. 

Ostrom 581.031 

Sewing machine, W. H. Currier 580,849 

Sewing machine feed mechanism, J. A. Jones 581,162 

Sewing machine quilting attachment, J. W. Clay- 
ton 581,06;i 

Sewing machine, shoe, G. E. Milner 580,880 

Sewing machine thread controller, D. W. Goodell 581,110 

Shade, window, G. W. Everett 581,230 

Shears, presses, etc., mechanism for|operating, J. 

Kennedy 581.165 

Shears. See iron shears. 

Shoe, Jordan & Kelly 581,122 

Shutter, ventilated, C. H. Pease 680,990 

Sieve box or shoe, L. C. Holt 581,118 

Sign apparatus, illuminated, J. H. Richardson 581,011 

Sign hanger, Vanderslice & McLaren 580,912 

Silver and gold, treating ores containing, H. 

Hirscbing 581,ltt0 

Sled, logging, W. H. Morrison 580,883 

Smoothing iron, J. Feldmeyer 581,248 

Snap hook, J. A. McCawley 581,250 

Spike, C. W. King 581,074 

Spiking bar, R. G. Ward 580,998 

Spinning rings, making, W. H. Buxton 580,845 

Spring motor, reversible, J. J. Click 581,103 

Sprinkler. See lawn sprinkler. 

Square, combination center, U. Townsend 580,910 

Stacker, hay, E. J. Thurber 580,964 

Steam boiler, R. Joy 580,867 

Steamer, E. R. Garrett 580,857 

Stereotype plate holder, Sultzer &Shedd 681,046 

Sterilizer, W. & A. Castle 681,148 

Stone cutter, D. Kilpatrick 581,006 

Stone wetting device, F. A. Schimpf 580,960 

Stopper. See bottle stopper. 

Street sweeper, I. W . Conselyea 581,196 

String instrument, J. A. Weser 580,966 

Surgical use, electric light and head gear for, L. 

W. Nevius 581,129 

Swinging gate, C. Deweese 580,850 

Switch. See railway switch. 

{Continued on page 286.) 
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^^DperiiscTnents. 



ORDINARY RATES. 

[n>side Page, each insertion -- 75 cents a line 
Buck Paire, each insertion ---- SI. 00 a line 

Z^^For sovie classes of Advertisements, Special and 
Higher rates are required. 

Tbe above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as tlie letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




Star^ 
Lathes 



Foot powei" 
Screw... 

...cutting 
Automatic 
Cross feed 
9 and 1 1-inch Swing. 
New and Original Features 

Send for Catalogue Ji. 
Seneca Falls Mfg. Company, 
695 WaterSt., Seneca Falls.NT 



SCIENTIFIC AMERICAN SUPPLE- 

MRN'l'. Any desired bacK number ot the Sctkntific 
AWERirAN Suppi.EMKNT can be bad at this office for 
10 cents. Also to be had of newsdealers in all parts of 
tbe country. 



L^OWERA FOOT SMAPERS.PLANERS. DRILLS 
A^^tJtS-C MACHINE SHOP OUTFITS, TOOLS 
#% I nC.C>* AND SUPPLIES. CATALOOUt rRtE-i 
SEBASTIAN LATHE.CO. IJOCULVtRTST. CINCINNATI. 0. 



t 



STEAM 



A mill for crushing ores. 
£qual in efficiency to a 
five stamp battery, and at 
A boon alike to OTBUD ^ fraction 
the prospector ^ I lll||r of the ex- 
and mining ^•■^■■■" jense, 
capitalist. Send for catalogue. 

GATES IRON WORKS. Dept. C, 
650 Elston Ave.. Chicago, U.S. A. 



MILL 
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COBURN T^r^; TRACK 




PATENT 
TROLLEY 
Parlor, Barn and 

Fire Door Hangers 

All styles. 

Latest Improvements. 

W Send for Book. 

Coburn Trolley Track Mfg, Co. 

Holyoke, Mass. 




WORK 5H0P5 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ^wm 

allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 
W. F. A. JOHN BARNES CO. 

1999 Ruby St., Rockford. III. 

CREENERD ARBOR PRESS 

Saves marring, upsetting or sprineing the 
arbors. Saves cleaning out the centers and 
taking off the dogs. No defaced or damaged 
finished work. Preserves the arbors. Made 
in 4 sizes. 

Diam. of Diam. of Length. 
No. Work. Arbor, Arbor. Weight. Price. 
■ 2 8 1 7 55 $13 

3 12 1^ 9 90 16 
3J^ 19 3 15 260 35 

4 19 S 24 775 60 
Send stamp for catalogue of machinists^ tools. 

CHANDLER & FARQUHAR, 38 Federal St., Boston, Mass. 




Luxury Shaving Tablet, 

25 cts, 
Swiss Violet Shaving 

Cream, 50 cts. 
Jersey Cream (Toilet) 

Soap, 15 cts, 
Williams' Shaving Soap 

(Barbers'), 6 Round 

Cakes, 1 lb., 40c. Exqui 



THE ONLY 

ReAu 

SHAVING 5OAP5 



tut LATHER, 

HAS MADE THEM 
fAMQuS 



ite also for Toilet. Trial Cake for 2c. stamp. 



P Glastonbury, Ct., U.S. A. 

London 
64 Great Ru-^sellSt. 
Sidney 
161 Clarence St. 
Williams' Soaps are for . 
sale everywhere, but if , 
your dealer does not sup- 1 
ply you, we will mail ; 
them to any address,post-|^ 
paid, on receipt of price. 
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Pick Them Out I 

An illustrated list of every known instni- 
rnent used by mechanics, each fully de- 
scribed, comprises "A BOOK OF TOOLS." 



A Book of tools 
is the most com- 
plete catalogue 
ever issued. 550 pa- 
ges and over 2,000 
illii strations. 
Prices given. 



A copy of this book sent, postpaid, to any address oj 
receipt of 25 cents in stamps. 

CHAS. A. STRELINGER & CO. 

Address Box 12V^, Adv. Dept. DETROIT, MIC" 





Stark Anti-Friction Ball Bearing 
END THRUST 

— AND— 

STARK ANTI-FRICTION 

DRAWING SPINDLE 

1^" Sendfor catalog B.L. 

JOHN STARK, Waltham, Mass. 

Tuerk Bros., 35.45 West Raodolph Street. Chicago, lU. Cttas. Churchill & Co. 
Ltd. , SI Cross Street. Pinsbuij, Loodoa, E. 0., Englaod. 

the: new BRISTOL, COUIVTKR- 





I DOUBLE STEEL 
I SQUARE. 

^ As sbown, 



2K inch for toolmakers. 



.... 12.00 

With either bevel or narrow blade, - 3.30 

Complete, - 2.60 

A 58 page catalogue of Fine Tools, free. 



The L,. S. 

Box 13, 



STARRETT €0. 

ATHOIj, MASS., U. S. A. 




Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000 000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. B^g?" Send for circular. 

C J. ROOT, Bristol, Conn., V.S.A.. 




. • Physical and School Apparatus 

INDUCTION 

wvJ 1 Lo for experi- 
ments in X rays and 
other electrical work* 
8^" Catalogue Free. 
E. S. RITCHIE & SONS, Brookline. Mass 

if you want the best CHUCKS, buy Westcott's 

Little Giant Douhle Grip 
Drill Chucks, Little Giant 
Drill Chucks 
Impro ve d, 
Oneida Brill 
Chucks, Cut- 
t i n g - off, 
Chucks, Scroll 
C o m hiuation 
Lathe Chucks, Geared 
Combination Latne Chucks. Plain Universal Lathe 
Chucks, Indecendent Lathe Chucks. Made by 
\\<'src(iir i'hiicU Co.. OneitiiL, i\. ^ ., I'. S. A. 
Ask for catalogue in English, French, Spanish or German. 

FIRST PHIZB AT COLUMBIAN EXPOSITION, 1893. 



Electricity 

MechanicB ; Mechani- 
cal and Architectural 
Drawing ; Plumbing ; 
Architecture; Mining; 
Civil Engineering in 
all Branches; Steam 
Engineering (Stat'y., 
Loco, and Marine). 

The International 
Correspondence SchooU 




To Electrical 
....Workers, 

Machinists, Miners, 
Plumbers, Civil Engi- 
neers, Draughtsmen, 
Carpenters, Steam En- 
gineers.Steam Fitters. 
References. Free Ap- 
paratus. Send/or Cir* 
cular. Stating Subject 
you wish to Study. 

B 94:iS, Seranton, Pa, 




NICKEL 

AND 

Electro- Plating 

Apoaratus and Material, 

TBE 

Hanson &VanWinkle 

Co., 
■ Newark, N. J. 

l.SO Liberty St., N.r. 

35 & 37 S. Canal St., 

Cbicago. 






liROF FORCINGS 
MANSGOBDON 

W0RCE5TER,MASS. 

28 BRADLEY STREET. 




PRINT 
MY 
OWN 

Cards, circu- 
lars, with $5 
Press and save 
money. 



Make money print- 
ing for others. Our 
%W> Press prints a 
newspaper. Type 
settingeasy, printed 
rules. Send stamp 
for catalogue, press- 
es and supplies, to 
the factory, 
KELSEY & CO. 
Meriden, Conn. 



-g^^ PORTABLE ELECTRIC PROPELLER 

/KORt USErt/LONWATERTMANBlCYaE 
OKLAKaREQUIReSNO SKIUOR STRENGTH. 

LEAVES HANDS TREE TO ElSH OR SHOOT. 

ANY ONE CAff Attach to Any SKiff „ 

CAKOE OR ^ ROWeoAT. .,>>>$,- ,t_„,r 



Queen's Patent "Triple Plate" 
Toepler-Holtz ElectricaJ Machine. 

Can be used at all 
times of year and in 
all kinds of weather. 
Prices range from $25 
to $50. 1^^ Circular 
on application. We 
carry a complete line 
of Electrical and 
Physical InstruTnents 
and Apparatus. 
QUEEN & CO.. Inc. 
1011 Chestnut St. 
Philadelphia, Pa. 




THE TIN PLATE INDUSTRY IN THE 

United States.— An interesting paper, showing theex- 
triiordinary development of The tin phite industry in 
this country, and the serious cotupetition into which it 
is now entering with the British industry. With 18 illus- 
trations. Contained in Scientific American Supple- 
ment, Nos. 101ft, lO-iO, 1031, 10'4'i and 10J3. 
Price 10 cents each, or 50 cents for the series. To be had 
at this office and from all newsdealers. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

CRAND drill CO. J 

Send for Catalogue. 100 Broadway, New York. 




GREENFIELD 

Steam Engine Worl(s. 

Established 1874. 
Manufacturers of Greenfield Sta- 
tionary, Portable and Yacht 

ENGINES AND BOILERS. 1 

Also Horizontal, Automatio 
and Variable Cut-oflf Engines. 

Si.es from 'i to 73 Borae-Power. 

Also Vertical and Horizontal and 

Marine Boilers, Steam Pumps 

and Adams' Grate Bars. 

W. G.i&e. OREENFIE1.D,, 

East Newark. M. J. 
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Electric Solder Pot 

Connects to any lamp socket and uses 
but little current. Two sizes— to melt 
4 or 10 pounds of solder or simi- 
lar metal. Send for catalogue. 

AMERICAN ELECTRIC 
HEATING CORPORATION, 
39 Cortlandt St. General Office, Monadnocit Block, 
New York. Boston, Mass. Chicago. 





Tools For All Trades 

Vou can't even think of a Tool that 
isn't mentioned in our 1897 Tool Cat- 
alogue. Every Metal Worker, every 
person interested in Machinery or 
Machinery supplies, needs it in his 
business. It contains 710 pages, 
lO^xTM inches, and is a complete 
Tool Encyclopedia. Mention this 
paper and inclose 35c., and we will 
mail you, postpaid, a copy of the 
book, with discount sheet. 

MONTGOMERY&CO. 

MAKERS AND JOBBEKS IN 

FINE TOOLS, 

105 Fulton Street, NewYork City. 




-^^— BALTIMORE.MD.— ^ 

'MANUfACTURERS AND Designers OF ALL Kinds OF 

HEAVY machinery; 

Requiring riRSTClASSWORKMANSHIPANDMATERIAlS. 



'-^dplaned ' ^ 

POOLE-LEFFEL TURBINE . 
O. WATER-WHEELS. _^- 



THE CARBIDES AND ACETYLENE 

Commercially Considered.— By T. I*. Wilison find J. J. 
Suckert, Ph.D. A consideration of the carbides and 
acetylene from a commercial point of view, preceded by 
a brief history of tliese compounds, tbe methods of 
their formation, and their ctiemical and physical prop- 
erties. With 10 iilnatrations. Contained in Scirntific 
American Supplement, Nos. 1 015 and 10 I 6. Price 
10 cents each. To be had at this office and from all 
newsdealers. 



l^t^Vi:^ 




AUTo.v.^(llLL. 



An Indispensable Labor Saver. 
Will feed, fine or coarse, at any 
angle, without pressure or loss of 
power. Warranted, 

For particulars, prices, etc., 
niEWER TOOL CO., 
16ElmSt., Portland, Me., U. S. A, 




B 



UY TELEPHONES 

That Are Good-Not *'Cheap Things" 

The difference in cost is little. We guarantee our appa- 
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and instruments are Boili Gooil 

WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton Street, Chicago 

Largest Manufacturers of Telephones 
exclusively in the United States. 




TELEPHONES 

for Long or Short Distance Use. Also 

Interior or Warehouse Telephones. 

Sent on trial to responsible parties. 

Sold thousands during the last 

two years, every one a success. 

W^ Send for Circular and Testimonials. 

Julius Andrae & Sons Go. 

MILWAUKEE, WIS. 



APOLLO LEFT OUT. 

A galvanized iron Mill, we are told, is brand- 
ing its product '*Be?t Bloom," in the manifest 
expectation to pass it for ours. 

It's a very good name ; Apollo Beet Bloom is 
good iron. 

Apollo Iron and Steel Company, 
Pittsburgh, Pa. 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAI. nilNINO and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O 



B^" Send for late Catalogue *'C.' 



Branches: Chicago— New York. 






This beats Wind, Steam, or Horse 

Power. Weoflerthe 
WEBSTER 23^ actual horsepower 

GAS ENGINE 

for!*!."*!!, less 10^ discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
therefore wecan aiake the price- Box- 
ed for shipment, weight 803 pounds. 
Made for Gas or Gasoline. 

9^r Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1(W4 West ISth Street, CHICAGO. 



POWER? POWER? POWER! 

Fifty per cent, increase at no additional expense. 
VICTOR VAPOR ENGINE. 

LOCAL AGENTS WANTED . 

Steam and Vapor Launches 

Row and Sail Boats. 

Send for catalogue. Specify ^ 

one wanted. 

TH08.KANE& 00. 
64-66 Wabash a v., Chicag'O,'' 




The Chicago Gas & Gasoline Engine 

The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson in 
stiength. Catalogue sent on 
application. 

MANUFACTURED BY 
J. J. NORi>IAN CO., 

48 "A" South Chnton St., 

OHICAGO, ILL. 




GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
<'oal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to 40 H. P., actual. 
The 8pt'ingfield 

ii»s Engine Co., 
21W. Washington St. 
Springfielfl, O. 




CROOKES TUBES AND ROENTaEN'S 

Photography.— The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Oookes tubes. Scientific American Slippi,e- 
liiENT. Nos. 181, 189, aaS. 243. ^44. 7 9'J. 7!»5. 
*»0r>, <»S0. 105U. 1U54* 1055, 1056. lU5r,Hl5(. 
Scientific American. Nos. ?♦ 8» 10 and 1 4, vol. 7-1. 
These profusely illustriited Supplements contain ;i 
most exhaustive series of articles on Crookes tubesand 
the experiments performed with them. Among them will 
be found Prof. Crookes' early lectures, detiuling very 
fully the experiments which soexcited the world, and 
which are now again exciting attention in connection 
with Roentgen's photography. Price 10 cents each 
To be hud at this oflBce and from ail newsdealers. 



The Long-Sought-For Found at Last 

An Impulse With Evert turn of the Crank, 
The Hicks Compound Cylinder 
Gas and Gasoline Engine. 

The Engine of the fu- 
ture. This engine will 
run steadily and reliably 
as the best automatic 
steam engine, and much 
better than the ordiarny 
single cylinder. Catalog g 
free. Frontier Iron I 
Worlis, 601 At WATER 

St., Detboit, Mich. 




THE GOLD BELT OF CALIFORNIA.— 

By H. W. Turner, Geological history of the ijold belt 
of California, which includes that portion of the Sierra 
Nevada lying between the parallels of 37° 30' and 40°; 
followed by a glossary of rock names. Contained in 
in Scientific American Supplement, No. 1013. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



tbe engine tbat 
Built a 

10,000 square ft 
addition last year 

A marvel of Sim- 
plicity and efficiency 

Mention Sci Am. 
OLDS & SON ENGINE WORKS, 




LANSING, IVIICH. 



Experimental & Model Work 

Circulars & advice free. Gardam & Son, 96 John St.,N.Y. 
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ubber Hands and Feet 



WHICH AHB THE MOST WONDKBFDL THINGS ABOUT 

MARKS' Patent Artificial Limbs, 

enable men, women, and children to pursue their daily duties without inconvenience. Durable, 
comfortable, natural in appearance and motions. Over 18,000 In use throughout the world. Sup- 
plied to the U. S, and other governments. Large illus. book and formula for self measureTnenUfree. 

A. A. MARKS, 70 1 Broadway, New York City. 




*ELECTRIC HOSE* 

If you ARt WltLINfo pAYA FAIR PR1C£ 

fOR HOSE THAT IS WORTH A DOLLAR PER FOOT WHEN 
COMPARED WITH ANY OTHER, SEND FOR SAMPLE 

PERFECTION LAWN SPRINKLER 

BYMAIL$l'L''-AS&OOD ASTHE. BEST. 

KING & KNIGHT 

31 WE.NDELL ST. BOSTON. MASS 



CAUSE OF LUMINOSITY IN THE 

t'Janies uf the Hydrocarbon Giisew. — By Prof. Vivian B. 
l^ewea. An important paper in wliich the author en- 
deavors to show that the luminosity of hydrocarbon 
fliimes is due to the locnlization (if the heat of formation 
of acetylene in the carbon and hydrogen produced by its 
decomposition, and the cause of such localization. Con- 
tained in Scientific ameuican Supplement. Nos. 
1(U'^ and 1013. Price 10 cents each. I'o be had at 
this office .and frum all newsdealers. 



THE CHARM OF COOKING 

is enhanced when you use 
the New Patent Combina- 
tion Steam Cooker and 
Cullender, in which all 
foods can be cooked, 
steamed or strained. No 
burning or wasting food, 
or scalding of hands. Made 
of the best steel and en- 
amel procurable, and war- 
ranted in every respect. 

Send for free circulars. 
AGENTS WA[\TED. 

SaTnvle free and territory 
secured. Write 
A, W. OBKRMANN, 24 Boiul St., New York. 

SI-STORtGEBtTTEIIYTl 

SEND $1 FOR SAMPLE CELL. 

THE WILLARD ELECTRIC & BATTERY CO. 

CLEVELAND, OHIO. 





yi DuR/uaBe'ii^opi/iiat 



Durable — Easily Applied. 

I'bis roofing is manufactured 
from natural Trinidad a&phalt 
materials, and will not dry up 
and become brittle under ex- 
posure to tbe weather as coal- 
rooflntrs do. IW Seiul for 
free sample of roof 12 years old, 
with circular ami prU"^ list to 
WAILRliN CIIE.VIICAI, 

ifc lUl'«;. (M).. 
S5 Fnllon rStl-eet. 

Ke« V oili. IJ. !<. A. 



VOLNEY W. MASON & CO., 

Friction Pulleys,Glutches&Elevators 

PROVIDENCE R . I. 

ELECTRO-CHEMISTRY, RECENT AD- 

vancps in.— By J. W. Richards, A.O., Ph.D. A very ex- 
haustive and interesting pjiperon the progress that has 
recently been made in llie apparatus for :tnd methods of 
prosecuting work in the domain of electro-chemistry. 
(\intained in Scientific AMEnncAN Supplement, 
No-*. 1014 and 101.3. Price 10 cents each. To be 
had at this office and from all newsdealers. 



The Berltefeld House Filter. 

The only Filter Removim^g Typhoid and Cholera 
Bacilli. Tested and indorsed by many 
leading authorities in Europe and Am- 
erica. It gives a continuous flow of fil- 
tered water, absolutely free from germs. 
It is easily cleaned, as all impurities re- 
main on tbe surface of the filtering 
cylinder. Cylinders can be sterilized by 
boiling in water for one hour. Send for 
circulars and prices to tbe 

UEKKEFEIil> FIliTEli CO, 
4 Cedar Street, New York. 

Revolution in Engraving. 

Hand engravers are backward as MS. writers were be- 
fore Caxton's time. They redesign each letter every 
time they cut it. We saw this ten years ago and fol- 
lowed it up. From suitable designs once made our 
latest patent 





cuts lettering and designs, raised or sunk, on anymaterial 
that can be rii t. Better worlt and quicker at a tenth the 
cost of hand work. All sorts of people use them. Brass 
and general engravers, seal stamp and type makers, in- 
strument makers, engineers, railways, government 
works and aisenals. Write for Illustrated Booklet to 
Wm. Taylor, Westminster Hotel, New York City. 
g^ U. S. patents for license or sale. 




. . DRAPER'S . . 

Recording Thermometer 

Gives a correct and continuous re- 
cord in ink on a weekly chart. 

It is of especial value in Observa- 
tories, Dwellings, Hospitals. Clubs, 
Schools^ Greenhouses, and in manu- 
facturing industries where tempera- 
ture is an important factor. 

ZW Write for particulars. 

THE DiiAl'ER MFG. CO. 

15*.* Frofit Street, New York. 



Cbrce Complete machines in One 

A combination 
Vise, Anvil, and 
Drill, Simple in 
construction, eas- 
ily operated 
without one 
tool conflict- 
ing with tbe working of another^ durable, strong, and 
effective in every particular. Weight, 42 pounds. 
23^ Send for illustrated catalogue • S. A.^' 
BLOOMFIELD MFG. CO., BLOOMFIELO, IND., U.S. A. 



ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

?lB?r°sTDEFIANCE.OHI0,U.S.A. 

MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB, SPOKE, WHtEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POLL, NECK- YOKE.,SIN&LLTREE 
HAN0LE8, BARREL-HOOP FACTORIES 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED- 



IT WILL NOT DECEIVE 

THE 




VALVE-DRIP 



AirmiATit WurcR Cms. 



Automatic « mater « Qage 

Is the only Automatic Water Gage in which the auto- 
matic valve cannot be made to stick and so show a false 
water level. H^" Send for descriptive circular. 

PENBERTHY INJECTOR CO. 

116 Seventh St., DETROIT, MICH. 

Largest Injector Manufacturers in the World. 



HOUSE AFIRE!. 

Put it out yourself, quickly, effectively 



by using the 



Stempel FIRE Extinguisher. 

Simple, certain, quick, powerful, economical. 
Best and most durable on the market. Tested 
to 300 lbs. and fully warranted. Adopted and 
indorsed by leading manufacturers. 

B^^" Illustrated circulars free. 
H. R. BEI^NETT, 
1215 Filbert St.. Philaclelphia, Pa. 



ACETYLENE APPARATUS.— ACETY- 

lene number of the SciKSTiFrc Amt:uiCAN Sitpple- 
MENT, describing, with full illustrations, the moat 
recent, simple, or home made and commercial apparsitus 
for generating acetylene t>n the large and small scale. 
The gas as made for and used by the microscopist and 
student ; its uae in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Sitppi.ement, No. 1U.j7. 
Price 10 cents. Tu be had at office. 



WATER MOIURS 



GAS ENGINES & VENTILATING FANS 

The best Motor in the world for driving al! kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use tbe world over, and recommended 
tty water companies everywhere. Address for circular, 
liacldis Water L>lo tor <Jo.. Newark, N. .1 ., IJ.?S.A , 



50 YEARS* 
EXPERIENCE. 




TRADE MARKS, 
DESIGNS, 
COPYRIGHTS &.C. 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an invention is 
probably patentable. Communications strictly 
confidential. Oldest agency for securing patents 
in America. We have a Washington office. 

Patents taken through Munn & Co receive 
Bpfecial notice in the 

SGIENTIFIG AMERICAN, 

beautifully illustrated, largest circulation of 
any scientific journal, weekly terms ^.00 ayear; 
H.50 six months. Specimen copies and HAND 
Bo^K ON Patents sent free Address 

MUNN & CO., 
361 BroadwaVi New York* 



DIGESTION IN PLANTS.— BY J. PENT- 

land Smith, M.A., B.Sc. An interesting paper discuss- 
ing the processes b» which food material is rendered 
available for the nourishment uf tlie plant, organism. 
With 4illustriitions. Contjiined in Sctkntific AMERI- 
CAN Suppr.EMENT, No. 10*J7. Price 10 cents. To be 
had at this office and troin all newsdealers. 




EXPERIMENTAL WORK 
>' CATALOGUES /^ 



UNION MODELWORKS CHICACO 




ICE MACHINES 

FOR SALE— Complete ice plant containing 2 York and 
St. Clair Ice Machines, with capacity of 30 tons each per 
day. Nearly new and will be sold at a bargain. A good 
chance for anyone wanting to go into the ice business 
or wanting machinery for refrigerating purposes. 

ALBERT E. SANFORD, 
53 STATE STKEET, BO!*T(>N, MASS. 




?8uUSE GRINDSTONES? 

tf so, we can suppiy you. All sizes 
itiiiiiriteil and ii miikhi ri i cil. always 
kept in stock. Remember, we make a 
speciaityof selecting stones for all spe- 
cial purposes. It^* Ask for catalogue 

Th*- <:i.l<:VKiiAM> MiTONE < O. 

2d Floor. Wilshire. Cleveland, 0. 



Switch, B.F. Bickerton 581,099 

Switch and signal apparatus, C. A. Geissenhainer 580,973 

Switch lock, J. H. Boylett 681,100 

l^apping and reaming machine, Fravega & Janet. ;;HJ,yT2 

Telegraph key, M. M. Porter 581,i;i5 

Telephone and electric lighting system, com- 
bined, C. E. Buell 581,246 

Telephone, magneto, L. E. Dye 580,851 

Telephone switchboard, C. E. Egan 580,863 

Telephone systems, annunciator signal for, W. 

F.Smith 581,044 

Theater dimmers, interlocking switch for, G. L. 

Colgate 580,929 

Thrashing machine, D. N. Long 580,980 

Tie. See bale tie, railway tie. 

Tire, bicycle, L. Payette 581,008 

Tire inflating pump and bicycle supporter, combi- 
nation, J. Emery 581,107 

Tire patch, pneumatic, Lilly & Frederick 581,ltl6 

Tire, pneumatic, G.d'Infreville 581,210 

Tire, pneumatic, J. A. Murphy 580,884 

Tire tightener, G. W. Soule 581,180 

Tire trimmer, F. H.Babcock 580.920 

Tire, vehicle wheel, W. Gussenhoven, Jr 580,859 

Tires, apparatus fur inflating bicycle, H.W. Lib- 
bey 581,076 

Tires, device for repairing rubber, M.H. Kenyon. 581,235 

Tobacco pipe, F. Paine 580.989' 

Tombstone or monument, Hammond & Taylor... 5Sl,15(j 

Toy, E. B. Newc«mb .'iSl.OfiO 

Toy pop gun, E.J. B. Whitaker 580,907 

Trap. See animal trap, hog ringing trap. 

Trimmer. See tire trimmer. 

lYiturating and mixing machine, C. H. Myers .... 580,886 

Trolley for hoisting apparatus, overhead, C. W. 

Hunt 581,119 

Truck, car, McGuire & Hubbard 580,951 

TubinK, manufacture of, P. Patterson 581,251 

Typewriting machine, R. J. Fisher 580,855 

Typewriting machine, J. B. Price 580,953 

Typewriting machine inking apparatus, V. F. 

Lake..... „ 581,236 

Um brella, F. Schaefer 581,087 

Umbrella, W. N. Stevenson 580,907 

Valve, J. L. Cook 680,930 

Valve, air brake, N. A. Christensen .580,846 

Valve, bottle, H. G. Lohman 580,979 

Valve or cock, F. II. Hambleton 580,940 

Vehicle brake, automatic, W. Monaghan 580,881 

Velocipede brake, W. C. Ranney 581,038 

Velocipede pedal, F. J. Spencer 581,181 

Vending machine, coin controlled, J. Buerdsell... .581,194 

Vessel, submarine, S. I^ake 581,213 

Violin mute operator, W. Bingham 581,055 

Vise, pipe, P. McHugh 581,079 

Wagon, dumping coal, W. Leonhardt 580,945 

Washer. See ore washer. 

Water closet, J. G. Morrison 580,882 

Water wheel, turbine, R. D.jRalston 580,897 

Wave power, J. M. Dyer 581,021 

Wheel. See water wheel. 

Wheel scraper, vehicle, M. Taylor 581,047 

Whiftletree, A. M. Dworschack 581,198 

Wire coil and machine for same, f I. M. Jackson... 581,027 

Wrench, C. H. Shank 580,905 

Wringer. See mop wringer. 




Perfect Newspaper f ile» 

/wwwvw 

Subscribers to the SCIENTIFIC AMERICAN and Scien- 
tific AMERICAN Supplement, who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the oflfice of tbis paper. Heavy board sides, in- 
scription "Scientific American " and " Scientific Ameri- 
can Supplement " in gilt. Price $1.50, by mail, or $1.25 
at this oflice. Address 

MUNN & CO., 361 Broadway, New York 



DESIGNS. 



Bath tub, A. G. Ward 

Bell hammer, bicycle, H.PS, Pullman 

Bicycle foot rest, A. T.. Allin 

Bicycle fork, P. H. Brennan 

Bicycle frame, T. H. Carroll 2f),96.'i, 

Bottle, W . H . Cropper 

Bracket, A. S. Held 

Bracket for soap, etc., A. O. Glock 

Bread loaf, W. H. Mullins 

Can, J.W. Fuller 

Carpet, F. M. Parker 

Carpet, A. M. Rose 2f;,ft'B, 2(),!«2, 

Carpet button, stair, I). Walker 26,959, 

Communion plate, J. T. Homan 

Cyclometer case, C. H. Veeder 

Display rack, J. M. Taylor 

Draft lug and draw bar follower, H. Vissering 

Dressing stand, C. H. Truax 

Drip cup, A. N. Dukes 

Easel, plaque, T. J. Gill 

Glass, ornamentation of plate, T. J. Woodward... 

Hose nozzle support, G. T. Brown 

Inkstand, C. W. & J. G. Courtney 

Ijife preserver, J. C. Samuel 

Pan, baking, W. H. Mullins 20,933 to 

Puzzle box, W. P. Constable 

Scales, casing for computing members of, O. O. 

<.)zias 

Sharpener for mower or reaper knives, W. II. 

Daniels 

Spoons, etc., handle for, W. C. Codman 

Stereoscope hood, H. S. Walbridge 

Stove, gas, W. G. Taylor 

Vest or similar article, R. M. Watkins 

Watchcase back, I. Smith 

Wheel and chain guard, sprocket, W. S. Noyes. 

2«,949 to 



2(i,929 
26,94fi 
26,947 
26,948 
26,964 
26,924 
26,92T 
26,928 
26,958 
,26,9iS6 
26,9*1 
26,963 
26,960 
26,825 
26,945 
26,i«l 
26,941 
26,930 
26,926 
26,932 
26,939 
26,940 
26,923 
26.936 
26,9:ft 
26,96" 

26,944 



26,942 
26,921 
26,943 
26,937 
26,956 
26,922 

26,962 



TRADE MARKS. 

Ale, porter, brown stout, beer, weiss beer, lager 

beer, tonic and other beers, Phillips Brothers.. 29,873 
Antiseptics and germicides, Chas. Truax, Greene 

& Company 29,896 

Apparel and manufactures, certain named wear- 
ing, Lindeke, Warner & Schurmeier 29,854 

Beer, Anchor Brewing Company 29,871 

Beer, Arnholt & Schaefer Brewing Company 29,872 

Bicycles, J. L.Walpole 29,899 

Blacking for straw hats and other articles, liquid, 

A. F. Butler 29,861 

Boots, wool, Mishawaka Woolen Manufacturing 

Company 29.878 

Brushes, Florence Manufacturing Company 29,862 

Canned fruits, vegetables and meats, Hudson & 

Company 29,876 

Catarrh cure, G. F. Metzger 29.889 

Cinchona alkaloids, derivatives of, Vereinigte 

Chininf abriken Zimmer & Company 29,895 

Coffee and baking powder, I. R. Howard & Com- 
pany 29,897 

Corn, hominy and vegetables, Indian, Cereal Food 

Company 29,875 

Food in the nature of a tonic, metabolized, J. 

Carnrick 29,884 

Food,|preparation of different grains and their by- 
products for stock,American Cereal Company.. 29,883 

Hooks, metallic belt, Jewell Belting Company 29,858 

Hose, rubber lined knitted or woven fabric, Eu- 
reka Fire Hose Company 29,856 

tnk, black, Carter's Ink Company 29,881 

tnks, writing. Carter's Ink Company 29,879 

Iron, pig, L. Chamberlain 29,898 

Linen goods, such as household linen, including 
table linen and towels, Chester Manufacturing 

Company 29.855 

Medicinal purposes, powdered herbs for, Alonzo 

O. Bliss Company 29,894 

Medicine for gastro intestinal diseases, N. C. Earl. 29,887 
Optical instruments and parts thereof, F'irm Carl 

Zeiss 29,857 

Photographic developing and toning solutions 

and salts and papers, Hastings & Miller 29,860 

Polish and shoe dressing, metal, wood and stove, 

Dayton Introduction Company 29,882 

Remedies for ailments of the mucous mem- 
branes, Muco Solvent Company 29,888 

Remedies for colds and la grippe, W. H. Jenkins.. 29,890 

Remedies for indigestion, E. H. Tia Pierre 29,886 

Remedies, kidney, liver and blood, Lauer & Nuss- 

baum 29,892 

Remedy for certain named diseases, C. I. Frye 29,893 

Remedy for throat diseases, E, A. Snider 29,891 

Sarsaparilla, R. Ray 29,874 

Silk piece goods, H. M. Miller & Company 29,877 

Snuff, Pearson Tobacco Company 29,870 

Soap, A. W. Stadler 29,86(i 

Soap and other toilet preparations, Ladd & Coffin. 2 ,863 

Soap, scouring, Minnesota Soap Company 29,8()7 

Soap, toilet, C. F. Miller 29,864 

Soap, toilet, J. B. Williams Company 29,865 

Tobacco, plug, Liggett & Myers Tobacco Company 29,869 
Tobacco, plug chewing, Liggett & Myers l^obacco 

Company 29,868 

Tonics, bitters and cordials for stomach, blood 

and kidney diseases, Certain Cure Company... . 29,885 
Wire for musical instruments, Felten & Guil- 

leaume 29,859 

Writing fluids. Carter's Ink Company 29,880 



Family 



Iaa MaAkino Ice, etc., in a few minutes, ¥10 and np. Filters, ¥1.25 and up. CookerR,¥L Seltzatenrs 
IbtS IflablllilC toprepareone'sself soda water, $4.50 and up. L. Deumjgnx, 120 W.25th St., N. Y. 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
Issued since W^, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Cann.<lian parents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
eoing list, provided they are simple, at a cost of ^40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 3(!1 Broadway New 
York. Other foreign patents may also be obtainca. 



A Good Appearance, 

f^ Combined with fullness of technical detail and general 

^^i ^^^ information of interest to the craft, is aimed at in 

^J The Inland Printer. 

^^^^^^^ TJot only is the cover new with each issue, and by a 

"^^^^^k leading magazine and poster artist, but each page is 

— ^M^^B tastefully and correctly designed according to the high- 

■ ■ est canons of the printer's art. No printer can afford 

I ^ to be without it. The leading paper of its kind in the 

W world. Price, J2.00ayear; 20 cents a month. 

NE INUND PRINTER CO., 212-214 Monroe St., CHICAGO. 



THE WATERLOO AND CITY ELEC- 

trical Underground Rjiilway. Details of construction of 
a mnnel and raiiWiiy to aflbrda means of rapid commu- 
nication between Waterloo station and the City of Lon- 
don. With 24 illustriiiions. Contained in Scientific 
AMERICAN ScrppLBMENT. Nos. 10*-i7 and l<>ti*s. Price 
10 cents each. To be had at this ottice and from all 
newsdeiilers. 



HELi^. ^ 



mmmit 



UNCLE SAM^ 

wants bright men to fill positions'^ 
under the Government. More than * 
2U00 appointments will be made in the I 
Postal Service alone, for which exam- 
inatlons will be held in June and AugusrS 
in all cities. Particulars about all exam- 
inations (Customs, Internal Revenue, Railway Mail, 
Departmental, etc.), salaries, dates and places fre^ 
if you mention Sriertfijir Amfiriran. 
NATIONAL COKKE8PONI>ENCE INSTITUTE, 
Sd National Bank BuUdlne, Waahlneton, D. O. 



Worcester Polytechnic Institute 

VVORCEt^TER. MASS. 

Courses of Study in Mechanical, Civil and Electrical 
Engineering and Chemistry. 176 page catalogue, show- 
ing appointments secured by graduates, maiUd free. 
Expenses low. 30th year. J. K. MARSHALL, Begistrar. 



.^^hnrthailH hu Mail Thoroughly taught by re- 
OlIUI lllallU Uy iTIall porters. Catalogue and first 
lesson Free. Potts tehorthand College, Williamsport, Pa. 



11/ r M A VC Metal Special tieson order. Correspond- 
fl C lilHIVC ence solicited. Estimates furnished on 
contract work. Adr. Metal Workers, P. O. Box 2795, N.Y. 



ICE 



;>IA (.llIINIOM'. C'oi'liss Engines. ]{i"rw<^i*», 
and Biittli'i!*' i>I achinery. THE ViLTER 
Mfg. Co., 899 Clinton Street, Milwaukee. Wis. 



NOVELTY SIGNS 



Agents wanted to sell ready 
madeNOVEl/1'Y SIGNS. 
150 per cent profit. Great sellers. Catalogue free. Sam- 
ples 10c. Val. Sclirt'ier, lUfr., I>liln-iiukee, Wis, 



TURBINE 



WATER WH EELS. 

SEND FOR PAMPHLET. 

JAMBS LEFFEL & CO., 
BprlBiTfield, Ohi*, V. 8. A. 



^e ^ A^ We offer cash for simple ideas, patented 
iiyOWw or not. Send 10 cents to cover postage 
and expense, and we will send plan and particulars. 
H.H. FltAKKLlN MFG. CO., Syracuse, N. Y. 



TYPE WHEELS. MODELS 8L EXPERIMENTAL WORK. SMALL KIACHINHW 
H0VELTiE5 fcETC. HEW TDRK STEMCIL WORKS lOa "NASSAU BT N.T. 



WILLSON CARBIDE WORKS ^UfT.mXi 

of 200 lbs. *15 f. o. b. New York, ircludlng iron case 
packages. Patentees and manufacturers for export. 
Office 20 Maiden Lane, New York. 



BAND FASTENERS IS-rSS 

A. P. Dickey Mfg. Co., Racine, Wis. 



STEEL STAMPS 'S^^r^^JSt^l'^,?, ?E??h?tV=. 

FIGURtAALPHABtT SETS AT LOWE.ST PRICtS. 
.lI'wVrInW SCHWAAB STAMPASEALC9 

SEND FOR ORCULAr" MILWAUKE.E. WIS. 



THECOPYINO PAD.-HOWTO MAKE 

andhowtouse; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, bow to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
4aS. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



ARB0RUNDUM 



iharpe&t abrasive known, 

■diamond" ■ — '^ — '■" 

nPOWDERrC 

iCARBORUNDUM CO. 



EMERY AND 



Charles E. Schmunk. Giassurgical Engineer. Expert 
opinion given on anything appertaining to Glass or 
Glass Ware. 20 years' practical experience. Drawings 
made for Machinery for Glass Ware. 237 First Ave., 
Pittsburg, Pa. Expressage must be prepaid on models 
and samples. Designer of Glass Ware. 




V.lZs ENGINE CASTINGS 

both Stationary and Marine. Dynamo 
andmotorparts and complete Machines, 
Electrical Supplies, Telephones. 

^^W Send stamp for catalog. 
MIANUS ELEC. CO., Mianus, Conn. 



Our catalogue S. is sent free for 
the asking. It lists books per- 
taining to all the sciences. A 
copy should be haa for ready 
reference by those desiring 
electrical, medical, engineering, 
scientific, mining and technical 
books, which we sell to every- 
body at wholesale prices. 

IWonigomery Ward «fc Co., Chicnifo. 



Scientific 
Books 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

\v. K. v\ rn\Vi:Li, <;<».. 

217 E. Main Street, Louisville. Ky, 



EDGE TOOLS-»^ 



are often nearlv ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitaole for grinding any tool. « 

B^ May we send you our Catalogue^ 
which will give you some information I 

<;rafton stone comi'any. 

No. SO River Street, Grafton, Ohio. 





I Drying macbines 

for Grain, Sand, Clays, Fertilizers, Phos- 
hates, Green Coffee, > Wet Feeds, Calt. 
lUEar, Cbemicais. etc. 15 Years in opera- 
tion. SeTui for (5f7i illustrated catalogue. 
!<. E. WOIMSEI.I., Ilaiiiiilml. i\ln. 



UVDUdTICM sixty ways, *.'>; my metliod, |i2; 
n I rnU I lOni loapage book, lOc. Occult Forces, 
30c. E*rof. Anderson, S. A. 57, Masonic Temple, Chicago 
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STUDY ^ HOME 

BY OUR EFFICIENT CORRESPONDENCE METHOD, 

ELECTRICITY, MECHANICAL g 
DRAWINC, MECHANICS, OR 
STEAM ENCINEERINC. 

INSTITUTE FOR HOME STUDY OF ENGINEERING, 
46-47 Blackstone Building, CLEVELAND, OHIO 



72-page 
Catalogue 
Free. 



BUtlT 
UKEA 




scMo ran HAMoioMf Hiiar/tATto CATAlosue. 

Sterling Cycle ^VorKs 

27'»--278 Wabash Av . Chicago. 

■iSA/C/fJ >» AIL r/*£ Pf>//tCI''AL c/T/rs. 



IHE BICYCLE: ITS INFLCTENCE IN 

Health and Disease.— By G. M. Ilainmond. M.D. A val- 
iiahle and interestiiier paper in whicn the eubiect is ex- 
haustively trented from the following standpoints: !. 
The use of the cycle by persons in health. 2. The use of 
the cvcle by oersons diseased. Contjiined in Sciesttfic 

AMEKICAN SU PPI.E.MEXT, NO. lOd'J, PriCC 10 CCntS. 

To be had at th is o flBce and from all newsdealers. 



Rievcle 



Easy to Ride 
Easy to Buy. 

Such a bicycle as the '96 Waverley^ 
brought up to date and greatly Im- 
proved — has never beforebeensold f or 

$60 

Only possible now by saving the cost 
of new machinery. 

The only bicycle with 
absolutely true bearings 

Thebearingsof the new '97 Waverley 
are the envy of mechanical experts. 



$100 



is the price. It cannot be sold 
for less. Write for a Catalogue. 

INDIANA BICYCLE CO., INDIANAPOLIS, IND. 




MURRAY" 

Our New Catalogue for t897 contains 

260 pages of bargains. Single Buggy 

Harness$3.90; Double Buggy Harness$12.7&; Road Wagons 
$19.96; Top Buggies $29.85; Road Carts $8.90; Pliaetons, 
Surreys, Spring Wagons, Delivery Wagons, Milk Wagons, Farm 
Wagons & everytliing on wheels at prices never before heard ' 
IS interested^ send 8c. istamps\ postage for 260-pafle cat atogue "^ 

^WE SEIJ. DIRECT TO THE CONSUMERr^ 

WyERH.MURRAYMrGCQ 
CINCINNATI. OHIO. U.S.A.I 




CI)et»Parkt»$pringt»$a(i(IIe 



Unequaled for Easy Riding 
With the Park spring, the 
rider is relieved from in- 
jnrious jar, which is the 
only unpleasant feature 
about cvcline. 




Cbe Scientific Jlmerican 

PUBLICATIONS FOR 1897. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows; 

RATES BY MAIL. 

Scientific American (.weekly), one year, - - 13.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition of the Scientific American (month- 
ly) in Spanish and English, - . . - - 3.00 
Buildiflg Edition of the Scientific American 

(monthlyj, _- 2.50 

COMBINED RATES 

in the United States, Canada, and Mexico. 

Scientific American and Supplement, _ _ _ 7,00 

Scientific American and Building Edition, - - 5.00 
Scientific American, the Supplement, and Building 

Edition, 900 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific American 
publications to foreign countries are as follows: 

U. S. Engliah 

Money. Money. 

£ S. d. 

Scientific American (weekly), - - - igi.OO 16 5 

Scientific American Supplement (weekly) 6.00 14 8 

Building Edition of the Scientific Amer- 
ican (monthly), 300 12 4 

Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and English 3.00 12 4 

Combined Rates to Foreign Countries. 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi- . 

tion, - - 6.50 1 6 9 

Scientific Ameri'^an, Scientific American 

Supplement, and Building Edition, -11.00 2 5 2 

X^~ Proportionate Rates for Six Mwiths. 

The above rates include postaire. which we pay. Re- 

^it by postal or express money order, or draft to order of 

Mti\N A: CO., a«l -iroadway, New VorU. 



, I , - ^-^_ Entirely New 
On receipt of price, ^^^SmS^ Prinrinip 

we will ftiiip to any ^11^ Principle. 

address, a saddle 
suitable for your weight, with the privilege of return- 
ing it after a week's trial, if not entirely satisfactory; 
you to prepay express charges, and upon receipt of saddle 
will at once lefund money. D^" Send for catalogue free. 
Wanted agents in every town, men or women. Send for 
particulars. <J. Xt. Krnli «fe Co., Toledo, Ohio. 



^"1;^ "BROOKS" 

SPRING SEAT POSTi 

The Original. The Best. Thousands in' 
Takes away all jolt and jar. Fits 
any wheel. Can use any saddle. If your 
dealer don't have it, will he sent on trial, 
C. (). D. — satisfaction guaranteed. Insist 
hiiving a "Brooks" upon your new wheel. 
BROOKS SPRING SEAT POST CO. 
I 11)40 Illarritiette Rulldlng, - - - - Chicago. 




OH 



WE UNDERSELL ALL! 

Bicycle Electric Lights, . . 14.00 
Necktie Electric Lights, . . 1.S0 
Ediaon Electric Motors, . . 1.C0 
»8 Medical Batteries, ... 3.95 
$100 Bicycles, best made, . . 39.00 
Electric Bells, finest, ... .30 
Dry Batteries, best, 26 

VW Agents Wanted. 
Our Bicycle Electric Light is the 
best thing that ever happened. 

VW Catalogue 2 cts. 
lO EliBCTRIC WORKS, Cleveland, Ohio. 



BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Biiikiers 
National Convention, Philadelphia. October, 1894, show- 
ins the adyantaee to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tamed in Scientific American Supplement. No. 
99'.i. Price 10 cents. To behadatthisoflBce and from 
all newsdealers. 



IMPERIAL BALL BEARING AXLE 

A written guarantee with each set of axles. 

97 pattern 

^^,000 S(>I8 ill use. 

Indorsed by the leading 

carriage builders. 
Reduces friction 75 per 
cent. One horse can do the work of two. Mechanically 
perfect. Can be put on old or new work. 

llt#* Write f&r our Illustrated Catalogue and Testimo 
nials, wMch we s&nd free on application. Imperial Ball 
Bearing Axle Dept., 184-190 Lake Street, Chicago, III. 





"COMFORT", 

SPRING SEAT POST. 

Takes up all the vibration. p.|f.a 
The latest and only perfect «, 
seat post. No more rough *^ 
roails. Fits all wheels and sad- 
dles. Send size of old post. CO.D. 
on three days' trial. Buy none till 
you have tried the COMFORT. 
COMFORT SPRING SEAT POST CO. 
808 Atwood Building, Chicago. 




ft^«^%'' 



TUBULAR 
DRIVING LAMP. 

IT is the only perfect one. 
IT will not blow or jar out. 
IT fives a clear, white light. 
IT IS like an engine head- 
light. 
I'l' throws the light stralRht 

ahead from 200 to 300 ft. 
IT bums kerosenej 

Send for book (free). 
R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special { 
^'%%^%^ESTABL1SHED 1840. 




et, New York. ^ 
•Aal discount. W 




Cbe lUorden BicKory « 
frame lUbeel 



« « 



A perfect cushion frame which destroys all vibration, 
can be taken apart and reassembled, and in case of 
fracture can be replaced by anyone. 

A simple, strong, and rigid connection. No brazing. 

The strongest and easiest riding wheel made. 

A Hiffh Grade Bicycle in all its parts, 

Cbe Ulorden ijichory Trame Cycle Ulorks, 
Syracuse, n. S., U. S. H. 



mM\ 



■.':^/ IIP. VAPOR I 1 

2 GRADES r 

. . A$I25°P B-Slia"-" ' 

I ALSO ENGl N ES ONLYS^S^M^L^ofel^^^^^^^^^^ 



North 17th Street. RACINE, WIS. 



MANDFACTURE OP BICYCLES.— A 

very comprehensive article (xiving the details of con- 
struction of every part of these vehicles. With 15 en- 
gruviML'S. Contamed in SCIENTIFIC amehican Sup- 
iT.KniKNT. No. *M>S. Price lOcents. To be had at this 
office and from all newsdealers. 




GROW STRONGER 

in BODY and BRAIN. 



FLEER'S 

CURU-KOLA 




for Brain Workers, gives Endurance, 
Steady Nerve. Good Digestion. Cre- 
ates V^igor. Ask your Dealer for it, or 
Six Packages, by mail, *Z5 (lents. ,^_ 

Frank H. Fleer & Co., 105 Chestnut St., Phliaoelphla. 



Tn IMUEUTRRQ 1 ^® ^^^ open to manufacture 
lU IllVtIilUliOi on royalty or otherwise, or 
to purchase outright patents on good selling novelties 
or toys Send samples to CHAli'FEE & SELCHOW, 
Manufacturers of Toys, Games, and Novelties, 451-455 
West 125th Street, New York. 



lALU^INUi^ 



For Ladies' Bicycles. Light, Strong, Ornamental. No 
more Tom or Greasy Dresses. No Troublesome Lacing. 
No Accidents. Infinitely superior to old style guards. 
Weight only 7 oz. Pits any wheel. Sent prepaid any- 
where in U. S. on receipt of Sl.30. Circnlars free. 
THE TURNER BRASS WORKS, 

91^ Kinzie Street, Chlcairo. 



ALCO VAPOR LAUNCH 




Motor controlled from bow. Valve movement, 12 to 1. 
16 to fiO ft. Launches. Twin Screws a specialty. 1, 2, 3, 5, 
7, 12, 14 and 20 h. p. No licensed en^jineer or pilot re- 
quired. Speed and Safety guaranteed. No dangerous 
Naphtha or Gasoline used. No disagreeable vibration. 

B^" Send Ten Cents in Stamps for 1897 Catalogue. 
Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N.J 



Boats, Skiffs, Canoes, Launches 

High grade Sporting, 
Athletic, Gymnastic, and 
Boating Supplies. My 
prices are from 15 to 25 
per cent, lower than other 
reliable dealers. |^" Catalogue on application. 

SECOND-HAND LAUNCHES ALWAYS ON HAND. 

Wi>I. WOOD, 15 West l'.45th f^t,, New York. 




■jiiaiiiij 



F^ACINE^BOATMF&C' 

\^ f\AClNE,WIS.U.S.A. , 

I ,, DtSIGNtRS AND BUILDERS/, 

I PRICES AND WORK GUARANTEED ' ; 




Portable Striking Bag. 

/ A Home GymnaBium. Stand in CGrner when 
/ not nsing. Agents Wanted* Send for 
J Ulnstrated Catalogne. 
^^Hawthorne ASheble, ttOO Cbeitont St., FUIads., Fa. 





r Sometimes Vou (Uonder 

yClCJS whether it is profitable to handle a machine 
that lists below $100. Look at the '97 "Patee," 
highest grade only, at $60 ; made of the finest ma- 
terial throughout, with standard lines, narrow tread, 
large balls; in fact, all up-to-date improvements, and 
the handsomest finish on any machine. Absolutely 
and liberally guaranteed. 

^W Write for Gitalogue and Terms to Agents. 

PEORIA RUBBER & MFG. CO., PEORIA, ILL. 



CIS 



^ Enthusiastic l^ders, 
t 

f 



The enthusiasm of Crescent 
riders is what causes the 
enormous sales of Crescent 
Bicycles — 70,000 Crescents 
sold in 1896. 

Crescents are the handsom- 
est bicycles made, with tested 
improvements that make 
them the strongest, swiftest, 
simplest and most durable. 
Crescent prices are right — 
not a dollar added for the 
. reputation that assures 
jl • their quality — and these 
^^^1 prices are the same to 
j^f everyone. 



IM 



} 

r 

I 

j 
I 
J 
I 
J 



WESTERN WHEEL WORKS 

CHICAGO, NEW YORK. 

Catalogue free. Agents Everywhere. 




Static macDines, Coils, 
Cubes and f luoroscopes 

0^" Send for catalogue A. 
Swett A: l.eni»« Co., Successors to 
G. A. Frei & Co. 11 Bromfield St. Boston 



niynN'fi RQI saves wear of chain, pre- 
UlAUn W 031 vents rust and increases 
CYCLE CHAIN ease, speed and comfort. 

V»i»«i»uixi; ^^" " '"i'l p'ly y«" t" 

IXllAI'lll I C send 10 cents lor sample. 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 



PERPETUAL PATER QKC. 

AJ.L yourletters, bills and papers ™ w 
Bhould be DATKD I Thia Dat«r adjusts to ANT 
desired date INSTANTLY aud will sa-ve you 
time, money and trouble. It is Rapid, Legi- 
ble and costs practically nothing : To 
.present you our catalogue of 3000 spec- 
ialties with a specimen BARGAIN we w 111 
send thisdaterpoBt-paldfor 0NLY29Ca 
SfoFGOc. ;«2.00adoz(>n. 

CONSEGUTiVE NUMBERER, 

nnmtarsirom it o in, 000, Banie prirc. ' 
:0U used both ! AGENTS WANTED. 

ROBT. H. INQERSOLL & BROTHER. 

yiij ^l^iilHl^ Mailorder Bargain House. 

""*'/SSa Dept.No,147, fiSCortl»« St., H. T, City. 




Latest Improved 
ANDERSON AUTOMATIC 

Letter Copier. 

Copies a letter in \}i seconds 

Quickest— Simplest— Best. 

U::^- Agents Wanted. 

ANDERSON 

COPYING MACHINE CO. 

1 73 W. Broadway, New York 



COPIER 




SO SIMPLE A CHILD CAN USE THEM 

SU N A RT 

MAGAZINE CAMERA. 

Folding Cumera»«. 

All sizes, ranging in price from 
i5 to tlOO. Sunart Junior, 3M x 
"' ' picture. $6. 

W Send 2 cent stamp for 
Illustrated Catalogue. 

SUNART PHOTO CO. 

Atiuediict street, ICOCIIKSTER, N. V. 




Picture Ribbon IVIaking Apparatus 

for Clironopliototrraiihic itlnciiiiies. 

CAMERA, PRINTINQ and DEVELOPINQ 

Outfits and Ready Sensitized Perforated Film. 
Price of complete plant, $350. For particulars, address 

C. FRANCIS JENKINS, 
13a5 F Street, tV'. W., Washington, I>. C, 



NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE 




$2S0 and np. t^'Send for Catalogue. 
Truscott Boat Mfg. Co., Drawer 9, St. Joseph, Mich. 




BlflfllES,:; 



Carts, Surrles) 

PllKtODS, 
prlngWagons, 
I Harness and Saddles shipped C. O. D. 
^ anywhere to anyone with 
*■ I privilege to examine atlow- 
\est wholesale prices. Guar- 
Janteed as represented or 
Vmoney refunded. Send for 
illustrated cataiogand testi- 
monials Free. Addr.(in full) 
CiSH BrTERS* TNION, 15S W. Vhd Buren St., B-\Z1 .CHICAGO 




BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
I\]ustrations, mailed free ; it gives B^nd 
Music & Instructions for Amateur Bands. 

LTUN & BEALY. 33-35 Adams St.. Cblcago. 




^LL\Kb 



IHtPEERLE55 
HATCHER 

■ WILL DO IT 



HAMDSOMt 
ILLUSTRATtO 
CATALOGUE 

FREE- 

PEERLtSS mCUBATOnCo 
il5 OMIO ST- QUmCY ILL- 
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"^^Dpcrtisements. 



<»KDINARY RATES. 

Iiisi<le Paffe* ench iiif^ertioii - - ?.> cents a line 
Jtnck l'iia:e. each insertion ----?? 1 .00 a liue 

i^^For some classes of Advertisements, Special and 
Wujherrates are required. 

The above are charess per agate line— about ei^ht 
words per Inie. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisetuents at the same rate per agate Hne, by measure- 
ment, as tlie letter press. Advertisements must be 
received at Fublicatioti Office as early as Thursday 
mornine to appear in the following week's issue. 



Best Hnti=friction metal 

Magnolia Metal Co. 




266 and 267 West Street, 
NEW YORK CITY. 

Z^~ Send 3c. stamp for 15 inch 
rule and mention tliis paper. 



'*Search=Light" 
Always Bright. 




The Leader! 

A lantern that does not jar or blow out. 
Reflecting surfaces are always bright. 
All riders say it is— THE BEST. 

Brid§:eport Brass Co. 

Sena for Catalog BRIDQEPORT, CONN. 
No. 190. 



Ride 



Olive! 




E 
V 
E 
R 
^ 

R 
E 
A 
D 
Y 

Strictly high grade. Features — attractive, prac- 
tical and substantial. Agencies offered 
for unoccupied territory. 

Mrs. A. K.Rinebart, the Champion I.ady Century Rider 
of America, will ride an '* Olive" during season of '97. 



The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns 
Letters-Patent No. 463,569, 
granted to Emile Berliner 
November 17, 1891, for 
a combined Telegraph and 
Telephone, covering all 
forms of Microphone 
Transmitters or contact 
Telephones. 



To Bicycle Riders 



WE MAKE OUR TUBE 

of FIFTY CARBON STEEL 

Because a Tube like this of our Is just as strong as a Tube like this of 



.50% 
CARBON 

STEEL 



.25% 
CARBON 

STEEL 



While Weight for Weight in a Bicycle our FIFTY CARBON Steel will last so long 

and TWENTV-FIVE CARISO\ Steel will last only so lone mm^^^ 

NOTE THE FULL IMPORT OF THE PARALLEL LINES. 

The comparison which they praphioally make indicates the result o f the prolonged investiga- 
tions of the most practical experts of the world. ^ .^ ,., 

That the testa in our own laboratory corroborate these results is merely so much to its credit; 
that the same is true of actual trial oh the r.tad equ:illy prove? the trial to have been made tu 
bicycles of correct design and construction. THR FACT REMAINS. 

The margin of safety is greatly increased hy the use of this tube. Every bicycle manufacturer 
• ■ ■ Idii 



should use it; every dealer should 
Send for Cntrthmve. 



insist on having it ; every rider should demand it. 
THE POPE TUBE CO., Hartford. Conn. 



Crump^Cyclomcter 

10,000 Mile Recorder. 
Made Entirely of Brass. 
Absolutely Accurate. 
No Steel Springs to Break. 
Cannot Jump the Figures. 
Parts are Interlocked. 
Registers Miles and Tenths of Mile. 
Correct in size to look well on w^heel 
» » » i« » » U 





The on'y Adjustable Clip made. 

Can be adjusted to any angle of spoke. 

IW~ Send for our Neiv Art Catalogue-free for the a^kixg. 

The Waterbury Watch Co. 

WATERBURY, CONN. 



f 



ilTHOROUGHlIHSPEaiOMS 



^».^M^II^.,,. 




AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTV 

AND 

LOSS-OF-UFB 

AND 

INJURY 
TO- PERSONS 
CAUSED-BY 



I STWlB01Lm-m)LOSIO?iS 

J-/1- Allen-President v-BFbanklln -Vice President 
J. B .Pierce 'Secretary r-B-ALLEN-2SVicEPRi5iDEHT 



PRIESTMAN SAFETY OIL ENGINE 

"A tliowughly succeftsfiU cnmmerciaJ En- 
gine using a Safe Oil,"— Franklin Institute 

No PIxtra Insurance, No 
steam. No (ias. No Gasoline. 
Reliable, Sate, Rconomical. 
and Convenient, ("hos-en by 
Nine (rovenmients. Used for 
neat ly every purpose. 
PHIESTMAN & CO.. Incorp'd. 
l.tO Itoiii-Mi- lUilix,, Pflll.ADELl'llIA, PA. 




"^ GASOLINE ENGINE 



CHARTER 




is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 

Full particulars by addressing 
CHARTER GAS ENGINE CO. 

Box 148, Sterling, III. 



HALF A CENTUiiY OF CYCLES.— AN 

interesting history of the cycle from its origin up to the 
present time. Tne hrst cr;ink-driFen bicycle. Tlie 
" bone-shaker" and its succesbors. The tricycle. The 
modern wheel. Cycle biiildini: a science. Points of lui- 
Dinvetiienr. TJie nnenrnaric lii e. A hand and foot, cvcle. 
With 9 illustrations. Contained in Sctfntific Ameri- 
can Supplement, No. lOI-i. Price 1(1 cents. To be 
had at this office and from all newsdealers. 
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No, 4 
BULLS- 
EYE .. 
$12.00. 



For 4.x 5 Pictures, 



As Simple a, . 
Pocket Kodak. 

Loads in daylight with our light-proof 
Film Cartridges. Fitted with achromatic 
lens, improved shutter and set of three stops. 
Handsome finish. 

EASTMAN KODAK COMPANY, 

Booklet Free. Rochester, N. Y. 



American 
JValtham 
IVatch 

movements are to= 
day more perfect 
than ever and far 
cheaper. These 
trade marks specially 
recommended— 
"RIVERSIDE " and 
"RorAL"—^^\\\ last 
a life time and are 
within the means of 
every one. 

For sale by all retail jewelers. 



t ribune « B icycle 

Tested and True. 




The Ensicnt Riiiiiiine; WliepI In the World, 

IW Send for CatalogtK. 

THE BLACK MFG. CO., ERIE 



PA. 



At i Price 



Bicycles, Watcdes Guns, Buggies H.irDees, 
Sewing Machines Orpana Pianos Safep,Toola 
Scales of all varieties sud 1000 oilier articles 
LUls free Chicago Scale Co , Chicago ill. 



?IWJOHMS' 
STEMmCRlNG 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS M'F'G CO,, lOO William St., New York. 



ACETYLENE GAS AND CARBIDE OP 

Calcium.— All about the new illuminant. its qualities, 
chemistry, pressure of liquefactuin, its probable future, 
experiments perlonued with it. A most valuable series 
of articles, civintr in CMiiiplete form the particulars of 
this .subject. Apparatus for niakintr theeas. Contained 
111 Scientific American Siti'plement, Nop. !M>S. 
1004, 1007, 101-i, 1014. 1015. lOlii. 1<>\J.J. 
1 03.> and 10;tS. The most recent apparatus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 10/>7. Price 10 
cents each. To be bad at this office and from all news- 
deiiiers. 



IFSSOP'S STEEL^^bV/t"^ 

VJI-^ FOR TOOLS, SAWS ETC. 

WM JESSOP & SONS L'e 91 JOHN ST. NEW YORK 



PRINTING INKS 

The SciKNTiFic AMERICAN IS printed with CHAS. 
ENEU .lOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 



A Great Mining Triumph 

Capt. J. R. DeLamar, of New York City, is one of the largest owners and workers of Gold 
Mines in the world. After tlie most careful investigation he purchased in August, 1895, two 
Griffin Mills, and his report is so remarkable as to demand the careful attention of every one 
interested in Gold Mining. We give it in his own words. 

New York, Jan. 9, 189(i. 
BRADLEV PULVERIZEK CO. Gentlemen :— The two Grlffln Mills hare been in operation now for 90 days on the 
hardest rock, with the exception of eorund urn, thai I have ever met durinfr my mining life. They have taken rhe rock direct 
from the breaker, and tiiey averatie altout 20 lon.s to each machine, 40 mesh fine, without elevating or bolting We simply put 
a i4 mesh screen around the Griitin Mill, and tiie stull conies out 40 mesh fine or over, which makes it an excellent pulp for 
leaching by cyanide or chloriiiation; therefore we have concluded to order lO more (iriflin >liII.^. We have tried high- 
speed rolls and dry stamps, and after looking into tlie Huntington iJry Pulverizer, the Narod J*u]verizer, the Stedman 
Pulverizer, the Frisbie Lucop, the Cook, and various other dry pulverizers, unhesitatingly recommend your Griffin Mill 
to any one. Yours truly, (Signed) J. R. DeI.AMAK. 

HOW 10 CRIFFIN MILLS work. 

DeLAMAR'S NEVADA GOLD MINING CO., 

SALT Lakk City, Utah, Nov. 24. 18%. 

BRADLEY PULVERIZER CC Gentlemen : -In answer to your inquiry as to what the "Griffin Mili"' is doinj^atour 

Deljamar Mill, De Lamar, Nevada, we beg to state that we often run .'^Ifl tons per day with 10 of yonr mills in operation, and on 

one occasion the.'^e 10 mills i)roduct-'l 408 tons in one day. 1 have no hesitancy in stating; that they will regularly produce at 

least 30 tons per day each on our ore, wbicli is extremely and unusually hard. 

Yours very truly, H. A. COHEN, General Manager. 

These strong letters coming from such representative men are conclusive evidence that 
we are riglit in claiming that the "Griffin Mill" will produce a larger amount of finer pulp 
at less cost than any other stamp or pulverizer made. 

Let us send you a free copy of our illustrated pamphlet, which will tell you all 
about the Mill and bring to you other evidence of its great achievements. 

BRADLEY PULVERIZER CO., 92 State St., Boston, Mass. 
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